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ON  THE  COVER:  Lee  and  Plumer's  test  well  drilled  in  1874  on  the  Divener  farm, 
Donegal  Township,  Butler  County,  Pennsylvania,  started  flowing  on  February  28  at  the 
rate  of  1,000  barrels  of  oil  per  day.  Data  on  the  well  shows  the  following  daily 
production  history:  March  13—600  barrels,  May  29—500  barrels,  July  7 — 400  barrels, 
November  19—250  barrels,  no  record  available  for  1875,  October  10,  1876—18  barrels, 
1892—4  barrels  of  oil  per  day,  1905  drilled  12  feet  deeper  and  production  rose  to  17 
barrels,  1915 — 6 barrels  per  day,  1950—4  barrels  per  day  and  is  still  producing  in  1977. 
The  well  is  the  most  famous  long-lived  producer  of  all  wells  in  the  Butler  District. 
Sketch  by  W.  Thomas  Lytle. 
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OIL  AND  GAS  DEVELOPMENT 
IN  PENNSYLVANIA  IN  1976 


by 

William  S.  Lytle,  Louis  Heyman, 

Robert  G.  Piotrowski  and  Stephen  A.  Krajewski 


ABSTRACT 

Drilling  for  oil  decreased  7 percent  in  1976  from  that  of  1975  while 
gas  well  drilling  decreased  11  percent.  Seismic  activity  was  down  from 
50  crew-weeks  in  1975  to  40  crew-weeks  in  1976  in  12  counties,  with  50 
percent  Vibroseis  and  50  percent  conventional,  costing  operators  about 
$1,125,000.  Oil  production  decreased  while  reserves  increased  and  gas 
production  increased  and  reserves  decreased  from  1975.  The  price  of 
new  and  stripper  crude  oil  per  barrel  in  the  Bradford  District  was  $13.07 
in  January  and  $11.05  in  February  advancing  to  $13.82  in  September 
where  it  was  steady  for  the  rest  of  1976.  The  price  for  intrastate  natural 
gas  at  the  wellhead  ranged  from  30  cents  per  Mcf  under  old  contracts 
to  as  high  as  $1.43  for  new  gas  with  a few  contracts  getting  more. 
Under  the  Federal  Power  Commission  the  wellhead  price  of  interstate 
gas  ranged  up  to  $1.43  per  Mcf. 

The  total  number  of  highlight  wells  decreased  from  119  in  1975  to 
55  in  1976.  The  most  active  gas  area  was  again  in  Indiana  County  with 
243  new  gas  wells,  down  131  from  1975.  Venango,  Warren  and  McKean 
Counties  were  the  most  active  oil  areas  with  236,  186,  and  109  wells 
drilled  respectively. 

Pennsylvania  Grade  crude  oil  production  decreased  8 percent  to 

2.887.000  barrels,  and  Corning  Grade  crude  decreased  6 percent  to 

63.000  barrels.  Shallow  gas  production  increased  6 percent  to  76,632 
MMcf,  and  deep  gas  increased  10  percent  to  13,342  MMcf.  Gas  storage 
capacity  decreased  to  753,083  MMcf,  and  stored  gas  reserves  decreased 
14  percent  to  512,861  MMcf. 

Other  well  completions,  including  service,  gas  storage,  and  old  well 
workovers,  decreased  5 percent  in  1976.  The  total  of  all  wells  reported 
in  1976  was  down  by  148,  or  9 percent  less  than  the  1975  total. 

Of  the  1,262  primary  wells  reported,  74  were  exploratory  and  1,188 
were  development.  This  is  a 34  percent  decrease  in  exploratory  and 
an  8 percent  decrease  in  development  wells  from  1975.  Exploratory 
completions  were  58  percent  successful  and  development  completions 
99  percent  successful. 
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Exploratory  footage  was  down  34  percent  and  development  footage 
was  down  12  percent  from  that  of  1975.  The  average  depth  of  all  wells 
was  2,239  feet,  124  feet  less  than  in  1975. 

The  joint  Maraflood  operation  between  the  Penn  Grade  Crude  Oil 
Association  and  ERDA  is  underway  in  the  tight  Bradford  sandstone  in 
the  Bradford  field,  McKean  County. 

INTRODUCTION 

Progress  Report  178,  Representative  Gamma-ray  Logs  from  Shallow 
and  Deep  Wells,  Western  Pennsylvania,  should  be  referred  to  for  strati- 
graphic information.  Contained  in  this  publication  are  three  shallow 
gamma-ray  logs  (two  from  the  oil  belt  and  one  from  the  gas  fields)  and 
one  deep  gamma-ray  log  on  which  shallow  and  deep  producing  intervals 
have  been  designated. 

Part  I of  this  report  contains  comments  on  wells  in  the  commonwealth 
with  good  completions  or  of  special  note  for  other  reasons.  Part  II  con- 
tains the  statistics  and  review  of  industry  activities  for  the  year.  Part 
III  contains  a subsurface  rock  correlation  diagram  and  explanation  and  a 
report  on  Devonian  shale  research  in  Pennsylvania.  Part  IV  is  the  sum- 
marized record  of  the  1976  deep  wells. 
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PART  I.  COMPLETION  HIGHLIGHTS  FOR  1976 

SHALLOW  HIGHLIGHTS 

The  lower  limits  of  initial  production  used  in  considering  a shallow 
well  (Upper  Devonian  or  younger)  as  a highlight  well  were  established  at 
50  Bopd  or  more  and/or  over  2 MMcfgpd. 
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There  were  55  shallow  highlight  wells  reported  in  1976.  A number  of 
operators  fail  to  report  well  initial  production  to  the  regulatory  agency 
or  else  they  estimate  the  initial  production,  which  cannot  be  recorded  as 
a correct  figure.  Therefore,  there  are  probably  several  highlight  wells 
that  do  not  appear  in  the  above  figure.  The  shallow  highlight  wells 
compose  4.4  percent  of  the  total  exploratory  and  development  wells 
reported  (Table  5)  . Table  1 gives  highlight  well  statistics. 

Figure  1 shows  the  distribution  of  the  highlight  wells.  The  following 
is  a brief  description  of  those  highlight  occurrences  about  which  informa- 
tion was  released  through  the  Oil  and  Gas  Division  of  the  Bureau  of 
Land  Protection  and  Reclamation. 

Pre-Speechley  Gas  and  Oil  Development 

The  Pre-Speechley  (Upper  Devonian  Zone  B)  development  gas  play  in 
the  west-central  part  of  the  state  decreased  13  percent  from  1975  with  477 
gas  wells  drilled  in  1976  in  a five-county  area  compared  with  548  drilled 
in  the  same  area  in  1975.  The  number  drilled  increased  in  four  counties 
and  decreased  in  one  county  with  63  in  Armstrong  County  in  1976  com- 
pared with  38  in  1975,  in  Clearfield  28  to  20,  Indiana  243  to  374,  in  Jeffer- 
son 67  to  58,  and  in  Westmoreland  76  to  58.  There  were  25  gas  highlight 


Table  1.  Shallow  and  Deep  Highlight  Well  Statistics 


1976 

1975 

Fields  and  Pools  with  high- 
light wel  1 s 

24 

25 

Counties  with  highlight  wells 

8 

8 

Producing  Zones 

Wells 

Oil 

Total 

G3.S 

Well 

oil 

s 

Total 

Oriskany 

0 

0 

0 

0 

0 

0 

Pre-Speechley  in  Zone  B* 

25 

2 

27 

30 

14 

44 

Speechley  or  Younger  in  Zone  B* 

0 

24 

24 

0 

66 

66 

Zone  D* 

1 

3 

4 

0 

9 

9 

Totals 

26 

29 

55 

30 

89 

119 

*Zone  of  Upper  Devonian  rocks  established  in  Progress  Report  178 
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Figure  1.  Highlight  wells  reported  in  1976. 


INDUSTRY  ACTIVITY 


wells  completed  in  this  zone  compared  to  30  in  1975.  Wells  were  com- 
pleted with  potentials  in  MMcfgpd  as  follows:  Clearfield  County  in  the 
Bell  held  2.8,  Grampian  2.6;  Indiana  County  in  the  Crete  held  2.0, 
Indiana  2 wells  with  2.0,  Lewisville  3.2,  Marion  Center  2.0,  2.1,  2.2,  2.3, 

2.5,  2.7,  3.0,  Plumville  6.1,  Richmond-Big  Run  4.5,  Smathers  2 wells  with 
2.3,  Smeltzer  3.0;  Jefferson  County  in  the  Rathmel  held  3.0,  3.4,  4.8; 
Westmoreland  County  in  the  Armbrust  held  2 wells  with  2.8,  Blairsville 

4.5,  and  in  the  New  Alexandria  held  2.4. 

Two  highlight  oil  wells  were  reported  producing  from  this  zone  as 
follows,  with  potentials  in  Bopd:  Forest  County— Cooper  held  96;  Warren 
County— Duck  Eddy  pool  at  an  estimated  200. 

Glade  Sandstone  Oil  Development 

During  the  year  there  were  24  crude  oil  highlight  wells  drilled  in 
Warren  County  with  production  from  the  Glade  and  associated  sands. 
The  helds  in  which  the  wells  are  located  are  shown  below,  with  their 
initial  productions  in  Bopd:  Clarendon  60;  Morrison  Run  16  with  100; 
Sill  Run  with  1-50,  1-60,  1-70;  and  Youngsville  1 with  50  and  3 with  100. 

Other  Highlights 

Three  oil  wells  were  productive  from  Zone  D:  Asbury  Chapel  held  1 
with  55  Bopd;  Muskrat  Run  held  with  52;  and  Pleasantville  held  with  an 
80  bbl.  well.  Only  one  Zone  D gas  highlight  well  was  reported.  The  well 
discovered  the  Granville  pool  with  an  initial  production  of  18,600 
Mcfgpd.  There  were  no  deep  (Middle  Devonian  or  older)  highlight  wells 
during  1976.  A deep  well  limit  of  10  MMcfgpd  or  more  must  be  met 
before  the  well  is  classihed  as  a highlight  well. 


PART  II.  OIL  AND  GAS  INDUSTRY  ACTIVITY 

FOR  1976 

BASIS  FOR  STATISTICS 

Local  industry  statistics  herein  reported  are  consistent  with  figures 
submitted  to  national  industry  organizations.  Consequently,  drilling  and 
completion  data  are  entirely  based  on  drillers’  records  and  location  plats 
forwarded  to  the  Pennsylvania  Geological  Survey  by  the  Oil  and  Gas 
Division  of  the  Bureau  of  Land  Protection  and  Reclamation  of  the  De- 
partment of  Environmental  Resources,  the  administrative  and  regulatory 
agency  for  the  oil  and  gas  laws.  Only  those  wells  for  which  records  and 
plats  have  been  received  within  the  year  are  reported.  This  includes  wells 
drilled  in  prior  years  for  which  records  were  submitted  and  received  in 
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1976.  It  does  not  include  1976  wells  completed  for  which  records  had  not 
been  submitted  within  the  year. 

Oil  production  and  reserve  data  were  obtained  from  the  American 
Petroleum  Institute  and  gas  production  and  reserve  data  were  obtained 
from  the  American  Gas  Association. 


PREVIOUS  COMPILATIONS 

The  summarized  records  of  deep  wells  (those  which  reach  rocks  of 
Middle  Devonian  age  or  older)  are  shown  in  Table  14  and  the  locations 
of  all  exploratory  wells  are  on  Figure  4 (centerfold)  . For  those  deep 
wells  ch  illed  prior  to  1950,  the  summarized  records  and  other  information 
on  the  commonwealth’s  oil  and  gas  activities  are  to  be  found  in  Mineral 
Resource  Report  31  (Pennsylvania  Geological  Survey).  Similar  information 
for  the  1950  to  1954  period  was  published  in  Mineral  Resource  Report  39, 
and  for  the  1955  to  1959  period  in  Mineral  Resource  Report  45.  For  years 
1960  through  1975,  this  information  was  published  annually  in  Progress 
Reports  158,  160.  165,  166,  168,  172,  173,  175,  177,  181,  183,  184,  186,  187, 
188  and  189  of  the  Pennsylvania  Geological  Survey.  Oil  and  gas  develop- 
ments in  the  shallow  sands  (Upper  Devonian  or  younger)  are  described 
in  Mineral  Resource  Report  45  and  in  Progress  Reports  135,  139,  143,  144, 
147,  150,  151,  154,  155,  157,  158,  160,  165,  166,  168,  172,  173,  175,  177, 
181,  183,  184,  186,  187,  188  and  189. 

A list  of  deep-well  samples  on  file  with  the  Survey  was  published  in 
the  Survey’s  Catalogue  of  Deep  Well  Samples  and  Geophysical  Logs  to 
January  1,  1959  (W.  R.  Wagner,  Inf.  Circ.  16)  . Supplemental  lists  were 
published  in  Progress  Reports  157,  158,  160,  165,  166,  168  and  173.  These 
and  other  deep  and  shallow  well  samples,  geophysical  logs,  and  other  well 
data  are  also  on  hie  with  the  Survey. 

INDICATED  STATUS  OF  LOCAL  INDUSTRY 

Oil  well  completions  640  in  1976,  decreased  7 percent  from  the  686 
completions  in  1975.  Pennsylvania  Grade  crude  oil  production  decreased 
from  3,132  M bbls.  in  1975  to  2,887  M bbls.  in  1976;  an  8%  decrease, 
while  oil  reserves,  due  to  revisions,  increased  5%  to  49,975  M bbls.  from 
47,377  M bbls.  in  1975.  Crude  oil  prices  decreased  during  the  first  part 
of  the  year  but  hit  a new  high  of  $13.82  per  barrel  during  the  final  four 
months.  Corning  Grade  crude  oil  production  decreased  6%  to  63,000  bbls. 

Gas  well  completions  decreased  from  640  in  1975  to  565  in  1976.  Com- 
pletion of  wells  classified  as  oil  and  gas  wells  increased  from  5 in  1975 
to  11  in  1976.  Total  reserves  of  gas  decreased  2%  while  production 
increased  6%.  The  amount  of  gas  in  storage  decreased  14%. 
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Drilling  and  Completions 

The  breakdown  of  completions  by  county  is  shown  in  Table  2 and  the 
old  wells  drilled  deeper  in  Table  3. 

Table  4 shows  that  drilling  for  oil  and  gas  decreased  9%  in  1976  from 
that  in  1975  when  there  was  a 12%  increase  over  that  of  the  previous 
year.  During  the  year  exploratory  and  development  drilling  decreased  34 
and  8 percent  respectively  from  1975,  as  shown  in  Table  5. 

The  total  footage  in  1976  was  down  17%  with  respect  to  the  amount 
drilled  in  1975  (Table  6)  . 

The  1976  reported  discoveries  are  listed  in  Table  7 and  selected 
reported  exploratory  failures  are  listed  in  Table  8.  Locations  of  all  the 
exploratory  tests  are  shown  in  Figure  4.  Figure  2 is  a graph  of  the  annual 
rate  of  shallow  activity  in  the  commonwealth  from  1950  to  1976,  while 
Figure  3 shows  the  annual  rate  of  deep  exploration  and  development 
from  1930  to  1976. 

At  the  end  of  1976  a total  of  3,386  deep  wells  had  been  drilled  since 
the  beginning  of  exploration  in  the  deeper  horizons.  Of  the  3,386  deep 
wells,  1,814  were  gas  wells,  147  oil  and  gas  wells,  1,196  dry  holes,  223  gas 
storage  wells,  4 for  waste  disposal,  and  2 for  testing  drilling  equipment. 

In  addition  to  the  46  dry  holes  drilled  in  1976  and  plugged  and 
abandoned,  there  were  1,375  old  oil  wells  and  72  old  gas  wells  that  were 
plugged  and  abandoned. 

Production  and  Reserves 

As  shown  in  Table  9 during  1976,  oil  production  decreased  and  reserves, 
due  to  revisions,  increased  while  gas  production  increased  and  reserves 
decreased  from  1975. 

The  2,887,000  barrels  of  Pennsylvania  Grade  crude  had  a value  of  about 
$35,096,338  when  it  is  all  classified  as  new  or  stripper  oil.  The  63,000 
barrels  of  Corning  Grade  crude  oil  was  produced  from  the  Medina  sand- 
stone (Lower  Silurian),  mostly  in  Crawford  County.  This  oil  had  a value 
of  approximately  $764,977.  Development  drilling  for  crude  oil  was  down 
7 percent  for  1976  from  1975.  Figure  6 shows  the  crude  oil  prices,  produc- 
tion and  completions  for  the  Bradford  District,  which  includes  all  of  the 
Bradford  Field,  for  the  years  1930  to  1976. 

Figure  5 shows  the  annual  production  of  crude  oil  in  Pennsylvania 
from  1859  to  1976  and  in  the  entire  Bradford  held  from  1871  to  1976. 

At  the  end  of  1976  there  were  approximately  17,391  producing  gas 
wells  in  the  commonwealth.  T he  89,974,000  Mcf  of  shallow  and  deep  gas 
shown  in  Table  9 can  be  divided  into  76,632,000  Mcf  of  shallow  gas  and 
13,342,000  Mcf  of  deep  gas  produced  in  Pennsylvania  during  1976.  Figure 
7 shows  the  following  for  the  years  1946  to  the  present:  1)  the  yearly 


Table  2.  Completions  in  Pennsylvania,  1976 
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** Initial  productions  for  majority  of  wells  not  given. 


Table  3.  Old  Wells  Drilled  Deeper  in  Pennsylvania,  1976 
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TOTAL 33  770  29  424 


Table  4.  Drilling  and  Completions  Reported,  1 976 
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Table  5.  Exploratory  and  Primary  Development  Reported,  1976 
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Table  6.  Footage  Reported,  1976  and  1975 
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45  Clarion  UGI  Development  Co.  8/25/76  2,310  Canadaway  1,099  Knox  Third  5 Bbl  Wolfs  Corners  NPD  Discovery  in  Red  Bush  Field  in  a 

1 Mealy  Group  predominately  gas  producing  area. 


Consol.  Gas  Supply  9/15/76  6,677  Salina  6,395  Onondaoa  215  Mcf  Moshannon  NPD  New  pool  discovered  in  the 

1 Guy  Ross  Chert  Pool  Punxsutawney-Driftwood  field. 
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Washington  Peoples  Natural  Gas  10/  3/76  2,340  Gantz  2,330  Gantz  18,600  Mcf  Granville  NPD  New  pool  discovery  west  of  the  main 

1 Hal  lie  Taylor  Pool  Bellevernon  field. 


Table  8.  Selected  Exploratory  Failures  Reported  in  Pennsylvania,  1976 
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NFW  Stratiqraphic  test  of  Upper  Devonian  on  northwest 
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Figure  2.  Shallow  well  activity,  1950-1976. 

production  of  natural  gas;  2)  the  yearly  consumption  of  natural  gas;  3) 
total  natural  gas  reserves;  and  4)  the  amount  of  natural  gas  in  storage. 
The  consumption  of  natural  gas  in  the  state  continues  to  decline  from  its 
high  in  1972  of  829,031,000  Mcf  to  653,810,000  Mcf  in  1975.  Deep  gas 
production  by  field  and  pool  is  shown  in  Table  11. 

Gas  Storage  Fields 

Three  wells  were  drilled  for  gas  storage  during  the  year,  1 of  which 
was  a deep  well  and  2 were  shallow.  Several  gas  storage  wells  were  worked 
over  during  the  year.  Storage  well  drilling  activity  was  down  63  percent 
from  1975.  Figure  8 of  Progress  Report  186  shows  the  distribution  and 
lists  the  names  of  the  current  gas  storage  fields  in  Pennsylvania.  These 
fields  are  also  shown  on  our  large  gas  storage  map  at  a scale  of  1:500,000 
and  on  the  gas  pipeline  map  of  the  same  scale.  Both  maps  are  available 
at  the  Survey’s  Pittsburgh  office  at  cost  of  reproduction. 
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Figure  3.  Annual  rate  of  deep  sand  exploration  and  development,  1930-1976. 


Table  9.  Production  and  Reserves  in  Pennsylvania,  1976 


INDUSTRY 


ACTIVITY 
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Stored  Recoverable  Gas  512,861  596,324 
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Table  10.  Average  Daily  Oil  Production 


District 

1976 

1975 

% Change 

Bradford  District 

3,570 

4,263 

-16 

Middle  and  Southwestern  District 

. . 4,340 

4,317 

+ 1 

Medina  (Corning) 

175 

184 

- 4 

TOTAL 

8,085 

8,764 

- 8 

Storage  capacity  decreased  during  the  year  to  753,083,000  Mcf  compared 
to  755,497,000  Mcf  in  1975.  The  total  stored  recoverable  gas  on  December 
31,  1976  was  512,861,000  Mcf  or  14  percent  less  than  the  amount  in  storage 
on  December  31,  1975.  Gas  in  storage  consisted  of  28,632,000  Mcf  of  gas 
native  to  the  storage  fields  and  519,565,000  Mcf  from  many  sources 
pumped  into  the  storage  fields. 

Secondary  and  Tertiary  Recovery  Projects 

There  were  49  water  or  gas  injection  wells  completed  during  the  year, 
down  49  percent  from  the  number  completed  in  1975.  In  McKean  County, 
109  oil  wells  were  completed,  most  of  them  in  secondary  recovery  projects. 
The  waterflooding  in  McKean  County  produced  about  44  percent  of 
Pennsylvania’s  yearly  crude  oil  production.  The  number  of  producing 
oil  wells  and  the  crude  oil  production  by  county  for  the  years  1974  and 
1975  are  shown  in  Table  12. 

The  McKean  County  Bradford  field  Maraflood  project  continues  into 
its  eigth  year  of  operation  on  an  economical  basis.  The  joint  Maraflood 
project  in  the  tight  Bradford  sandstone  in  the  Bradford  field  sponsored  by 
the  Penn  Grade  Crude  Oil  Association  and  ERDA  is  continuing. 

Oil  and  Gas  Prices 

Crude  oil  prices  for  the  year  are  shown  in  Table  13.  A wide  variety  of 
prices  were  paid  at  the  wellhead  for  gas  during  the  year  in  the  common- 
wealth. The  price  ranged  from  30  cents  per  Mcf  under  old  contracts  to  as 
high  as  $1.43  for  new  gas  delivered  as  intrastate  gas.  A few  contracts  were 
higher  than  $1.43  due  to  specific  production  terms.  The  wellhead  price 
of  interstate  gas  ranged  up  to  $1.43  per  Mcf  for  new  gas  under  the  Federal 
Power  Commission  opinion  (effective  January  1,  1975)  $:770  amended 
by  #770-A. 


Table  11.  Deep-Gas  Production  in  Pennsylvania,  1 976 
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Cumulative 

Cuaulatl ve 

Production  at 

Production 

Production  at 

Status  of 

Discover y 

End  of  197 5 

1976 

End  of  1976 

Field  or  Pool  at 

County 

Field 

Pool 

Date 

(In  Mcf) 

(In  Mcf) 

(In  Mcf) 

End  of  1976 

Armstronq 

. .Goheenvllle* 
Roaring  Run* 

Snydervllle 
Roaring  Run 

10/23/70 

201 ,495 

12,785 

214,280 

Producing 

Orlskany 

12/14/70 

3,959,850 

1 ,054,073 

5,013,923 

Producing 

Cambria 

. .Patton 

Burlev 

1/15/69 

164,040 

60,796 

224,836 

Producing 

Plndleton 

6/30/69 

• 3,795,891 

360,754 

4,156,645 

Producing 

Cameron 

. .Canoe  Run 

8/24/73 

Production  not  available 

East  Emporium 

11/18/71 

2,113.000 

441 ,555 

2,554,555 

Producing 

Cameron  & Elk 

. .Whippoorwill 

7/10/61 

15,294,000 

155,070 

15,449,070 

Producing 

Cameron , El k , 

Jefferson,  Clear- 

Punxsutawney-* 

TOTAL 

9/15/51  N 

483,530,000 

2,143,928 

485,673,928 

Producing 

field  and  Indiana. 

. . Driftwood 

Benezette 

Driftwood 

1/  5/53  \ 
9/15/51  ) 

247,325,000 

779,584 

248,104,584 

Producing 

Boone  Mt. 
DuBols 

9/18/58  \ 
1/  6/60  / 

103,900,000 

591 ,326 

104,491  .326 

Producing 

Sabula 

8/26/63 

899,000 

37,278 

936,278 

Producing 

Helvetia 

5/11/60 

Reed- 

5/  9/55  1 

Deemer 

12/  1/53  > 

127,190,000 

701 ,396 

127,891 .396 

Producing 

Rockton 

2/25/55 

Sykesville 

11/10/60  -> 

Hicks  Run 

6/  7/56 

4,216,000 

34,344 

4,250.344 

Producing 

Clearfield 

. . Beech  Run 

Anderson  Creek 

9/25/75 

Shut-In 

Boone  Mt. 

Moshannon 

9/15/76 

Shut-In 

West  Decatur 

3/30/73 

804,814 

673,330 

1 ,478,144 

Producing 

Clinton  & Potter. . . 

. . Leldy 

TOTAL 

1/  9/50 

160,224,061 

14,095 

160,238,156 

Gas  Storage  & Producing 

Ole  Bull 

1/  9/59 

5,424,029 

14,095 

5,438,124 

Producing 

Crawford 

. .Athens 

9/20/74 

Shut-In 

Cambridge  Springs 

1/31/76 

39,043 

39.043 

Producing 

Geneva 

Greenwood 

10/31/73 

Shut-In 

Sparta 

Eastman  Hill 

10/30/75 

Shut-In 

Crawford  & Erie 

. .Conneaut 

TOTAL 

Bushnell - 

2/11/57 

35,055,983 

1 .470,825 

36,526,808 

Producing  & Abandoned 

Lexington 

12/31/53 

15,269,934 

542,996 

15,812,930 

Producing  & Abandoned 

Indian  Springs 

9/11/57 

13,452,865 

624,110 

14,076,975 

Producing 

Kastle 

7/14/62 

3,137  ,408 

79,083 

3,216,491 

Producing 

Lundys  Lane 

11/  9/61 

2,005,551 

205,413 

2,210,964 

Producing 

Pierce 

12/31/58 

811  ,232 

19,223 

830.455 

Producing 

West  Mead 

7/  8/74 

3,262 

Shut-In 

Elk 

. .8enz1nger 

11/  7/72 

Shut-In 

Horton 

Boot  Jack 

9/20/73 

6,249 

3,001 

9,250 

Producing 

Erie 

. .Alder  Run 

10/30/75 

Shut-In 

Bull  Reservoir 

9/17/72 

4,107 

4,107 

Producing 

Burgess 

10/17/60 

158,959 

2,585 

161  ,544 

Producing 

Corry 

TOTAL 

4/29/47 

1 ,060,075 

1 ,746 

1 .061 ,821 

Gas  Storage  & Producing 

Beaver  Dam 

5/20/53 

206,375 

1 .746 

208,121 

Producing 

McKean 

1/19/73 

129,876 

4,993 

134,869 

Producing 

Northeast 

Orchard  8each 

2/  8/74 

13,500 

13,500 

Producing 

Fayette 

. .Highhouse 

Woodside 

3/10/75 

Shut-In 

Ohlopyle 

12/28/59 

4,197,523 

73,699 

4,271 ,222 

Producing 

Sandy  Creek* 

8/  8/63 

610,565 

Shut-In 

Fike 

8/  8/63 

429,142 

Shut-In 

Quebec  Run 

6/31/69 

181  ,423 

Shut-In 

Spruel 1 

10/31/61 

4,528,833 

640,072 

5,168,905 

Producing 

Surrmlt 

TOTAL 

3/24/38 

43,253,973 

229,611 

43,483,584 

Producing  & Abandoned 

North  Summit 

3/24/38 

21 ,302,362 

102,289 

21  .404  ,651 

Producing 

South  Suranlt 

5/  9/42 

21  .924,461 

127,322 

22,051  ,783 

Producing 

Indiana 

. .Cherry  Hill* 

Crichton 

Hadden 

1/  9/63  \ 
7/11/63  / 

2,907,586 

36,185 

2,943,771 

Producing 

Jacksonville 

9/21/56 

28,965,836 

246,100 

29,211  .936 

Producing 

Nolo 

9/30/56 

13,552,803 

130,194 

13,682,997 

Producing 

Strongs town 

Pineton 

12/20/69 

4,600,705** 

2,942,081 

7,542.786 

Producing 

Jefferson 

. . Biq  Run* 

Elk  Run 

6/30/65 

46,720,000 

426,399 

47,146,399 

Producing 

Lycoming 

. .Salladasburg 

6/24/76 

Shut-In 

McKean 

. .Bradford 

Cyclone 

2/18/74 

336,600 

152,413 

489,013 

Producing 

Minard  Run 

1/10/75 

Production  not  available 

Corydon 

9/  8/72 

Shut-In 

Mercer 

. .Henderson 

Klloore 

10/26/66 

Production  not  available 

Sheakleyville 

Fleck 

8/27/75 

Shut-In 

Wheatland 

7/24/63 

205,024** 

17,716 

222,740 

Producing 

Potter 

. .Ulysses 

New  Field 

10/  2/39  \ 
4/  2/63  / 

3,971 ,494 

96,277 

4,067,771 

Producing 

Somerset 

. .Boswel 1 

TOTAL 

11/11/58 

11  ,518,994 

180,726 

11  ,699,720 

Producing 

Boswel 1 

11/11/58 

10,538,962 

163,478 

10,702,440 

Producing 

Snyder 

6/16/60 

980,032 

17,248 

997,280 

Producing 

Shanksvil le 

9/22/73 

Shut-In 

Venango 

. .Barkeyville 
Frankl in-Oak 

Duncan 

4/  5/73 

74,238 

14,240 

88,478 

Producing 

Forest 

Galloway 

11/12/73 

26,621** 

8,131 

34,752 

Producing 

Wesley 

Irwin 

12/  1/72 

106,134 

41  ,121 

147,255 

Produci ng 

Warren 

. .Sugar  Grove 

Pettigrew 

5/29/70 

Shut-In 

Whites  Run 

10/30/75 

Shut-In 

Washington 

. .Daniels  Run* 

Glyde 

9/  6/61 

115,149 

5,944 

121  .093 

Producing 

Westmoreland 

. .Blalrsville* 

Kahl 

10/23/6 2 

9,800,459 

282,640 

10,083,099 

Producing 

Latrobe* 

Dry  Ridge 

8/25/46 

5,377,203 

205,993 

5,583,196 

Producing 

Jacobs  Creek* 

Bailey 

12/26/61 

1 .793,791 

107,842 

1 ,901  ,633 

Producing 

Lycippus 

TOTAL 

St.  Boniface 

8/17/49 

6,359,335 

123,696 

6,483,031 

Producing  & Abandoned 

Chapel 

9/13/56 

5,619,907 

123,696 

5,743,603 

Producing 

Murrysville* 

TOTAL 

11/  3/1878 

650,351 

37,326 

687,677 

Producing  & Abandoned 

Duquesne 

8/  8/65 

521  ,424 

37,326 

558,750 

Producing 

Westmoreland  & 

Somerset 

. .Johnstown 

TOTAL 

5/16/57 

27,142,174 

807,646 

27,949,820 

Producing  & Abandoned 

9,745,007 

Beck 

5/16/57  / 

400,556 

10,145,563 

Producing  & Abandoned 

Will iams 

2/14/58 

17,397,167 

407,090 

17,804,257 

Producing 

Seven  Springs 

TOTAL 

12/15/58 

7,386,489 

79,761 

7,466,250 

Producing  & Abandoned 

6,032,519 

Tunnel 

3/10/65  / 

53,257 

6,085,776 

Producing 

Seven  Springs 

8/  3/66 

641 .547 

26,504 

668,051 

Producing 

'"Shallow"  Gas  Production  of  Field  Not  Shown 
' Correction 
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Table  12.  Oil  Wells  and  Crude  Oil  Produced  in  Pennsylvania  by  Counties, 

1974  and  1975** 


Crude  oil  Number  of 


County 

production 
197  5 

(barrels) 

1974 

producing  oil 
12/31/75 

wells 

12/31/74 

Allegheny 

58,848 

61 ,898 

342 

340 

Armstrong 

12,263 

11 ,859 

124 

120 

Beaver 

4,342 

4,572 

105 

105 

Butler 

77,595 

78,817 

1 ,346 

1 ,356 

Clarion 

23,264 

24,087 

512 

541 

Crawford 

...  * 67,367 

* 60,198 

452 

450 

Elk 

24,239 

36,565 

213 

213 

Erie 

...  * 470 

* 257 

5 

5 

Fayette 

139 

159 

2 

2 

Forest 

137,656 

125,909 

823 

761 

Greene 

32,237 

31 ,589 

277 

287 

Jefferson 

2,714 

2,392 

108 

109 

McKean 

...  1,506,538 

1 ,680,120 

13,264 

13,226 

Mercer. 

5,506 

15,943 

99 

99 

Potter 

17,207 

12,650 

196 

190 

Venango 

549,214 

503,638 

9,673 

9,630 

Warren 

489,516 

509,817 

3,979 

4,078 

Washington. . . . 

99,529 

105,042 

536 

583 

TOTAL 

...  3,108,644 

3,265,512 

32,056 

32,095 

*Corning  grade  crude.  All  the  rest  of  the  crude  produced  is  Penn  Grade 
Crude. 

**Compiled  by  the  Department  of  Commerce,  Bureau  of  Statistics 


Land  Sales 

At  the  end  of  1976  the  Pennsylvania  Game  Commission  had  38  active 
leases  totaling  35,039  acres  compared  with  44  active  leases  at  the  begin- 
ning of  1976.  Six  leases  in  Clarion,  Erie  and  Mercer  Counties  were 
surrendered  during  the  year  by  4 public  utility  gas  companies.  On  12  of 
the  38  leases  there  were  41  producing  gas  wells  whose  total  production 
amounted  to  342,329  Mcf  for  1976. 

In  1976,  the  total  income  from  oil  and  gas  programs  of  the  Department 
of  Environmental  Resources  which  cover  royalties,  gas  storage  and  ex- 
ploratory acreage  rentals,  pipeline  rights-of-way  and  seismic  permits  will 
total  $717,212.1 1.  Of  this  total,  royalty  payment  for  the  year  amounted  to 
$243,898.07  for  2,186,611  Mcf.  The  reason  for  the  increase  in  this  income 
and  production  was  due  to  the  advance  payment  for  the  remaining  gas 
reserves  located  on  State  Forest  lands  in  the  Driftwood-Benezette  gas 
storage  field,  Elk,  Clearfield  and  Cameron  Counties.  The  payment  for  the 
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Table  13.  Crude  Oil  Prices  per  Barrel,  Pennsylvania,  1976 


Upper  Tier 

(Stri pper  Wei  1 s and 

New  Crude) 

Bradford 

Middle 

Southwest 

Mon  th 

District 

District 

District 

Corning 

January 

$13.07 

$12.70 

$12.55 

$12.92 

February 

11.05 

10.68 

10.53 

10.90 

March 

11.12 

10.75 

10.60 

10.97 

Apri  1 

11.19 

10.82 

10.67 

11  .04 

May 

11.26 

10.89 

10.74 

11.11 

June 

11.32 

10.95 

10.80 

11.17 

July 

11.32 

10.95 

10.80 

11.17 

August 

11.32 

10.95 

10.80 

11.17 

September 

13.82 

13.82 

13.82 

13.82 

October 

13.82 

13.82 

13.82 

13.82 

November 

13.82 

13.82 

13.82 

13.82 

December 

13.82 

13.82 

13.82 

13.82 

1,651,779  Mcf  of  reserves  totaled  $201,278.17.  Rentals  for  existing  wildcat 
acreage  and  past  leasing  programs  totaled  $99,283.66  while  storage  rentals 
were  $360,763.13.  Other  income  for  pipelines,  compressor  station  rentals 
and  seismic  surveys  totaled  $13,267.25. 

During  the  year,  the  only  new  State  acreage  placed  under  lease  was  an 
oil  and  gas  lease  for  618  acres  which  was  obtained  by  land  acquisition  in 
the  Tiadaghton  State  Forest,  Lycoming  County. 

At  the  end  of  the  year,  253,677  acres  of  State  Forest  and  Park  lands 
were  currently  under  lease  for  oil  and  gas  exploration  and  development. 
This  figure  includes  98,611  acres  in  gas  storage  and  a 3,784  acre  tract  in 
Clearfield  County  which  contains  seven  gas  wells  which  are  operated  by 
the  Department. 

The  only  wildcat  well  drilled  in  1976  on  State  Forest  lands  was  located 
on  Tract  210  in  the  Elk  State  Forest,  Cameron  County.  This  well  was 
drilled  through  the  Oriskany  sandstone  but  was  dry  and  plugged. 
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Geophysical  Activity 

The  Department  issued  one  seismic  permit  to  industry  to  conduct  sub- 
surface studies  to  evaluate  an  area  for  possible  oil  and  gas  exploration  in 
Susqueliannock  State  Forest,  Potter  County. 

Seismic  activity  was  down  from  50  crew-weeks  in  1975  to  40  crew-weeks 
in  1976,  with  the  activity  being  about  50  percent  Vibroseis  and  50  percent 
conventional.  The  total  cost  of  the  seismic  work  was  about  $1,125,000. 
Seismic  surveys  were  made  in  Butler,  Clarion,  Clearfield,  Clinton,  Craw- 
ford, Indiana,  Jefferson,  Mercer,  Potter,  Tioga,  Venango,  and  Warren 
Counties,  12  of  the  67  counties  in  the  commonwealth. 


1976  Highlights 

Discoveries  were  up  to  17  which  is  one  more  than  in  1975.  Of  the  17 
discoveries,  10  were  gas  and  7 oil.  Contributing  to  the  deep  well  activity 
in  Crawford  County  was  the  discovery  of  the  Greenwood  field  by  the  No.  1 
Kebert  Developers  of  N-Ren  Corporation.  The  well  found  gas  in  the 
Medina  (Lower  Silurian)  with  an  initial  open  flow  of  1,229  Mcfgpd  at  a 
rock  pressure  of  1297  psi  in  48  hrs.  By  the  year’s  end,  8 gas  producers  had 
been  drilled  and  a ninth  well  had  to  be  plugged  and  abandoned  due  to 
collapsed  casing. 

Another  discovery  in  the  county  was  the  No.  1 John  F.  Tobin  by  Van 
Raalte  Oil  Company,  which  found  gas  in  the  Medina  with  an  initial  open 
flow  of  2,200  Mcfgpd  at  a rock  pressure  of  1221  psi  in  48  hrs.,  discovering 
the  Cambridge  Springs  field.  At  the  close  of  the  year  2 gas  producers  and 
2 dry  holes  had  been  drilled  in  this  field.  The  Indian  Springs  field  was 
also  active  in  this  county  with  6 oil  and  gas  wells  completed  in  the  Medina 
during  the  year.  This  activity  is  a continuation  of  the  search  for  produc- 
tion in  the  Medina  of  northwestern  Pennsylvania.  Activity  will  continue 
in  this  area  as  more  industrial  concerns  who  have  plants  in  the  area 
continue  to  search  for  gas  to  supplement  the  gas  they  purchase  from  the 
gas  utilities. 

The  Tomb’s  Run  Anticline  in  Lycoming  County  was  tested  for  gas 
during  1976  by  the  No.  1 Mary  Louise  Hess  well  of  John  H.  Ware,  III. 
The  well  discovered  the  Salladasburg  field,  with  production  from  the 
Oriskany  (Lower  Devonian)  amounting  initially  to  1,100  Mcfgpd  at  a 
rock  pressure  of  3800  psi  in  4 days.  The  Tomb’s  Run  Anticline  as  mapped 
on  the  top  of  the  Lock  Haven  (Chemung)  Formation  has  a length  on 
the  surface  of  about  23  miles  and  a closure  of  at  least  500  feet.  The  dis- 
covery well  is  located  well  down  on  the  flank  of  the  structure.  If  structure 
at  depth  is  the  same  as  the  surface  structure,  this  discovery  could  be  very 
significant. 
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The  No.  1 James  E.  Fleck  by  Peoples  Natural  Gas  Company  in  Mercer 
County  was  drilled  into  Precambrian  granite  at  9,130  feet  and  ended  at  a 
total  depth  of  9,246  feet.  The  well  was  located  on  a seismic  and  surface 
delineated  structure.  It  was  plugged  back  and  fractured  in  the  Medina 
sandstone  from  4,990  to  5,040  feet,  discovering  the  Fleck  pool  in  the 
Sheakleyville  field.  The  initial  production  was  231  Mcfgpd  at  a 5 day  rock 
pressure  of  1360  psi.  This  well  may  become  one  of  the  wells  to  be  tested 
for  possibilities  of  Upper  Devonian  shale  gas  production  in  the  ERDA 
shale  gas  project. 

An  Upper  Devonian  Cantz  sand  gas  discovery  in  Washington  County 
had  an  initial  natural  production  of  18,600  Mcfgpd  at  an  8 day  rock 
pressure  of  900  psi,  becoming  the  largest  producer  of  gas  that  the  state 
has  had  in  the  last  few  years.  The  well  is  the  No.  1 Hallie  E.  Taylor  by 
Peoples  Natural  Gas  Company.  It  discovered  the  Granville  pool  in  the 
Bellevernon  field. 

The  No.  1 Metropolitan  Industries  Upper  Devonian  shale  gas  well, 
drilled  by  Quaker  State  Oil  Refining  Corporation  in  Beaver  County  and 
reported  in  the  1975  development  report,  did  not  last  long  when  put  on 
line.  The  well  delivered  150  Mcf  the  first  day  and  declined  each  day 
thereafter  until  at  the  end  of  30  days  the  well  was  non-productive.  When 
shut-in,  pressure  would  build  up,  but  on  opening  up  the  well,  it  would 
blow  off  to  nothing  in  a short  time.  Evidently,  there  was  very  little 
original  fracture  porosity.  Gas  accumulated  mainly  in  fractures  induced 
when  the  well  was  completed  by  hydraulic  fracturing. 

As  in  1975,  the  major  deep  activity  during  1976  was  in  northwestern 
Pennsylvania  in  the  Medina  play  while  the  Indiana  County  area  again  has 
been  the  most  active  in  shallow  drilling.  These  two  areas  will  probably 
continue  being  active  in  1977. 


INDUSTRY  RELATED  ACTIVITIES 

Subsurface  Base  Maps 

Twenty-three  base  maps  (Figure  8)  showing  locations  of  oil  and  gas 
wells  and  the  outlines  of  the  oil  and  gas  fields  are  now  available.  Each 
base  map  encompasses  four  15-minute  topographic  quadrangles  and  is  at 
the  same  scale  (1  inch  equals  1 mile)  . A five-minute  grid,  quadrangle 
names,  county  boundaries,  and  major  rivers  and  towns  make  up  the  back- 
ground of  the  base  map.  All  deep  wells  known  and  all  shallow  wells  on 
record  with  the  Pennsylvania  Geological  Survey  are  located,  and  the  status 
(dry,  oil  producing,  gas  producing,  etc.)  is  shown  by  symbol.  Deep  wells 
(Tully  Formation  or  deeper)  are  differentiated  and  elevation  and  total 
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Figure  5.  Annual  production  of  crude  oil  in  Pennsylvania. 

depth  are  shown.  Symbols  indicate  the  availability  of  geophysical  log 
and  sample  data  on  open  file  in  the  Survey’s  Oil  and  Gas  Geology  Division 
office  in  Pittsburgh.  An  index  map  with  the  legend  shows  the  outlines  of 
oil  and  gas  fields  within  the  mapped  area,  thus  indicating  areas  of  exten- 
sive pre-1956  drilling.  A listing  of  the  field  names  is  also  included. 

Paper  prints  of  the  base  maps  can  be  obtained  by  writing  to  the  State 
Book  Store,  P.  O.  Box  1865,  Harrisburg,  Pennsylvania  17125.  The  cost  of 
each  base  map  is  $0.50,  plus  a 6 percent  sales  tax  to  Pennsylvania  resi- 
dents. A check  for  the  appropriate  total  amount  made  out  to  the  Com- 
monwealth of  Pennsylvania  must  accompany  the  order.  When  ordering 
please  specify  the  map  number. 

A cross  index  of  state  permit  numbers  with  quadrangle  map  numbers 
used  on  the  base  maps  is  available  from  the  Pittsburgh  Branch  of  the 
Pennsylvania  Geological  Survey,  1201  Kossman  Building,  100  Forbes  Ave., 
Pittsburgh,  Pennsylvania  15222.  This  index  is  arranged  by  quadrangles. 


Figure  6.  Crude  oil  prices,  production  and  completions,  Bradford  District. 
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Figure  7.  Production,  consumption  and  reserves  of  natural  gas  in 
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Figure  8.  Index  of  available  subsurface  base  maps. 

Please  specify  the  quadrangle  when  requesting  this  literature.  Base  maps 
are  updated  every  year.  Maps  now  available  were  updated  as  of  June  1, 
1977.  A list  of  the  Survey’s  publications  and  open  file  reports  can  be  ob- 
tained by  sending  a request  to  either  the  Pittsburgh  or  Harrisburg  office. 


PART  III.  OIL  AND  GAS  GEOLOGY  DIVISION  STUDIES 

SUBSURFACE  ROCK  CORRELATION  DIAGRAM, 
ALLEGHENY  PLATEAU  OF  PENNSYLVANIA 
By  Louis  Heyman 


The  diagram,  Figure  9,  is  intended  to  summarize  the  present  level  of 
understanding  of  the  regional  rock  stratigraphy  from  Middle  Devonian 
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Figure  9.  Subsurface  rock  correlation  diagram  Allegheny  Plateau, 
Pennsylvania. 

to  basement.  No  attempt  has  been  made  to  portray  time-stratigraphy, 
except  insofar  as  individual  rock  units  may  fortuitously  be  time-parallel. 
The  writer  has  tried  to  limit  introduction  of  “new,”  i.e.  previously  unused, 
names  into  subsurface  terminology  to  those  which  denote  either  discrete 
lithic  units  or  geophysical  log  formats.  As  new  data  become  available, 
refinements  of  this  diagram  will  be  necessary. 

The  correlations  roughly  from  the  Ordovician  Black  River  Group  to 
basement  are  based  on  the  author’s  understanding  of  the  work  of  the  late 
W.  R.  Wagner,  and  data  from  some  wells  which  reached  the  Survey  after 
his  death. 

Some  changes  from  earlier  ideas  about  subsurface  rock  relationships  in 
the  Middle  Devonian  to  Upper  Ordovician  interval  are: 
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1)  The  ambiguous  stratigraphic  relations  of  limestones  heretofore 
lumped  as  Tully  in  the  subsurface.  Rickard  (1975)  and  Wright  (1973) 
emphasize  the  existence  of  a hiatus  in  New  York  below  the  true  Tully 
from  west-central  New  York  westward,  and  where  the  true  Tully  is  absent, 
at  the  base  of  the  Upper  Devonian.  The  New  York  workers  consider 
the  top  of  the  Middle  Devonian  in  the  western  areas  to  be  bounded  by  an 
unconformity,  with  limestones  progressively  lower  in  the  Hamilton  Group 
miscalled  Tully  in  the  subsurface.  Thus,  regional  subsurface  maps  using 
Tully  as  a datum  should  be  regarded  skeptically. 

2)  Onondaga  (Edgecliff)  reefs  have  been  recognized  in  the  subsurface 
in  McKean  County,  northern  Pennsylvania  and  have  been  discussed  by 
Piotrowski  (Lytle  and  others,  1976)  . 

3)  A newly  recognized  unit,  the  Bois  Blanc  Formation,  is  located 
below  the  Edgecliff  (Lower  Onondaga)  . It  rests  unconformably  on 
Ridgeley  or  lower  units  in  the  northwestern  Pennsylvania  subsurface.  It 
apparently  thins  and  becomes  more  clastic  eastward,  wedges  out  in  eastern 
McKean  County,  and  merges  by  facies  change  into  the  lower  Huntersville- 
Needmore  south  of  Mercer-Clarion  Counties.  In  position,  it  apparently 
is  the  western  counterpart  of  the  Schoharie  Formation  to  the  east. 

4)  Oriskany  sandstone  as  previously  mapped  is  at  present  understood 
to  include  four  discrete  sandstone  units  in  the  subsurface  of  the  Plateau. 
The  Ridgeley  (“Oriskany”)  sandstone  proper  is  conformable  on  lower 
rocks  in  south  central  and  southwestern  Pennsylvania,  but  is  probably 
increasingly  unconformable  on  progressively  lower  rocks  northwestward. 
In  a small  area  of  Fayette  and  Somerset  Counties,  a sandstone  unit  down 
in  the  Helderberg  carbonates  has  been  called  “Second”  or  “Lower” 
Oriskany.  At  least  in  parts  of  Erie  County,  local  areas  of  Ridgeley  sand- 
stone have  been  preserved  from  pre-Bois  Blanc  erosion  by  structure  which 
is  apparently  related  to  local  absence  of  salt  in  the  Salina  B unit  (Kelley 
and  McGlade,  1969)  . The  Bois  Blanc  locally  contains  basal  sandstone 
lenses  which  have  been  called  Oriskany.  These  sand  lenses  unconformably 
overlie  rocks  from  as  low  as  upper  Silurian  Bass  Islands  Group  up  to  the 
Ridgeley. 

5)  The  upper  part  of  the  Shriver  Formation  grades  vertically  and 
laterally  into  the  lower  Ridgeley.  The  remainder  of  the  Shriver  grades 
laterally  into  the  Licking  Creek  (upper  Helderberg)  limestone,  and  the 
formation  as  a whole  appears  to  be  largely  a Helderberg  rather  than  an 
Oriskany  equivalent.  Eastward,  the  Shriver  occupies  an  increasing  portion 
of  the  interval  between  the  Ridgeley  and  the  Mandata  shale.  The  sub- 
Mandata-Helderberg  Group  includes  a varied  carbonate  facies  which  in 
part  is  laterally  correlative  with  the  upper  Keyser  limestone. 

6)  Facies  changes  and  relationships  between  the  Salina  Group  to  the 
northwest  and  the  Tonoloway-Wills  Creek-  (upper)  McKenzie  sequence  to 
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the  southeast  can  be  demonstrated  by  tracing  several  persistent  Salina 
shale  tongues  for  great  distances  southeast.  These  include  the  Camillus 
shale  interval  in  the  lower  part  of  the  Salina  G unit,  the  shale  interval  in 
the  upper  part  of  the  Salina  E unit,  and  the  Salina  C shale,  a remarkably 
persistent  unit  identifiable  from  the  Michigan  Basin  southeast  into  west- 
central  Pennsylvania,  where  it  merges  into  the  upper  Wills  Creek 
Formation. 

7)  A tongue  of  the  Bloomsburg  Formation  protrudes  westward  well 
beyond  the  main  body  and  apparently  divides  upper  McKenzie  from  lower 
Wills  Creek.  It  is  sandy  in  a small  area  in  southwestern  Pennsylvania  and 
here  may  be  the  most  northerly  extension  of  the  Williamsport  sandstone 
of  West  Virginia. 

8)  The  “reef”  or  biohermal  facies  of  the  Lockport  apparently  is  a 
downward  thickening  of  the  Salina  A1  carbonate  at  the  expense  of  the 
upper  Lockport  dolomite,  rather  than  a protruding  Lockport  pinnacle. 
The  total  thickness  of  the  Salina  Al  plus  the  Lockport  is  very  uniform 
over  large  areas.  The  DeCew  shale  member,  the  lowermost  unit  of  the 
Lockport,  grades  down  into  the  underlying  Rochester  shale,  while  the 
lower  part  of  the  latter  can  be  traced  laterally  southeastward  into  the  Rose 
Hill  Formation.  The  Rose  Hill  and  Rochester  in  many  areas  are  separable 
only  where  the  Keefer  sandstone  is  recognizable  between  them. 

9)  The  Tuscarora  sandstone  grades  down  into  a reddish,  locally 
argillaceous,  quartzose  sandstone  which  is  here  considered  a Tuscarora- 
Juniata  transition.  The  Tuscarora-Juniata-Bald  Eagle  relationship  in  the 
subsurface  is  poorly  understood.  The  Whirlpool  sandstone  in  the  subsur- 
face in  Erie  and  Crawford  Counties  is  a basal  unit  lying  unconformably  on 
Queenston  redbeds,  but  south  and  eastward  probably  coalesces  into  a west- 
ward protruding  tongue  of  the  Tuscarora.  To  the  southeast,  the  lower 
Tuscarora  is  almost  certainly  lower  stratigraphically  than  the  “basal” 
Whirlpool  of  the  northwest. 
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DEVONIAN  SHALE  RESEARCH  IN  PENNSYLVANIA 
By  Robert  G.  Piotrowski  and  Stephen  A.  Krajewski 

The  Energy  Research  and  Development  Administration  (ERDA)  has 
embarked  upon  a five  year  study  of  the  Devonian  organic-rich  shales  of 
the  Appalachian  Basin  (Figure  10)  . The  project  is  managed  by  W.  K. 
Overbey  of  ERDA’s  Morgantown  Energy  Research  Center.  The  resource 
evaluation  portion  of  the  project  of  which  the  Oil  and  Gas  Geology 
Division  of  the  Pennsylvania  Geological  Survey  is  a part,  is  managed  by 
Assistant  Project  Manager  Arlen  Hunt.  The  work  done  by  the  Pennsyl- 
vania Survey  will  be  under  the  direction  of  Wallace  DeWitt  and  John 
Roen  of  the  U.  S.  Geological  Survey. 

The  purpose  of  the  study  is  twofold.  The  first  objective  is  resource 
evaluation  and  research  into  the  controls  that  affect  the  accumulation  of 
hydrocarbons  within  these  shales.  This  includes  the  preparation  of  strati- 
graphic cross  sections  and  maps  showing  thickness  and  extent  of  black 
shales  and  other  related  rock  units,  maps  showing  the  structural  setting 
of  these  rock  units  and  maps  indicating  known  hydrocarbon  shows  and 
production  from  the  black  shales,  as  well  as  the  examination  of  outcrop 
samples,  cores  and  well  cuttings  for  mineralogy,  organic  carbon  content, 
trace-element  composition,  maturation  and  physical  properties.  These 
data  will  be  used  to  prepare  maps  and  reports  which  will  indicate  resource 
base  and  reserves  of  gas  under  different  production  modes. 

The  second  portion  of  the  study  is  designed  to  increase  the  production 
of  gas  from  known  reserves  in  the  shales  by  development  and  implementa- 
tion of  new  drilling  and  production  techniques.  This  technology  develop- 
ment includes  investigating  new  geophysical  and  geochemical  methods  for 
locating  fractured  reservoirs,  investigating  various  methods  of  modifying 
the  shale  matrix  to  increase  the  rate  of  gas  flow,  deriving  predictive  models 
for  fracturing  techniques  using  explosives  and  various  hydraulic  fluids, 
and  testing  several  state-of-the-art  techniques  of  hydraulic  and  explosive 
fracturing  as  well  as  directional  drilling  to  intercept  natural  fracture 
systems.  (A  listing  of  all  participants  and  a summary  of  all  contracts  is 
available  in  the  report:  Summary  of  Contracts  for  Eastern  Gas  Shale 
Project  published  by  the  U.  S.  Energy  Research  and  Development  Admini- 
stration, Morgantown  Energy  Research  Center,  Morgantown,  West 
Virginia.) 

The  Oil  and  Gas  Geology  Division  of  the  Pennsylvania  Geological 
Survey  is  involved  in  a portion  of  the  resource  evaluation  phase  of  this 
project.  Specifically,  the  Survey  is  contracted  to:  (1)  Identify  all  wells 

in  Pennsylvania  which  penetrate  the  Devonian  shale  section  and  to  in- 
dicate all  wells  in  which  shale-gas  production  or  shows  were  reported. 
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Figure  10.  Area  of  Devonian  black  shales  to  be  studied  for  natural  gas 
by  USGS,  ERDA,  state  geological  surveys  and  universities. 

(2)  Provide  a stratigraphic  framework  for  the  predominantly  clastic 
sediments  between  the  Berea-Cussewago-Mnrrysville  interval  (approxi- 
mate Mississippian-Devonian  boundary)  and  the  top  of  the  Onondaga 
limestone  of  Middle  Devonian  age.  (3)  Define  and  map  the  black-shale 
facies  and  related  rocks  within  this  sequence  in  order  to  understand  their 
sedimentological  history  and  to  help  in  predicting  and  evaluating  poten- 
tial gas  resources  in  the  Devonian  shales.  (4)  Provide  a subsurface  struc- 
tural picture  of  the  black-shale  facies  and  related  rocks  in  Pennsylvania. 
(5)  Provide  and  maintain  a storage  site  for  all  data  and  cores  obtained  in 
Pennsylvania  from  the  Devonian  shale  project.  (6)  Encode  stratigraphic 
and  structural  data  generated  in  Pennsylvania  by  this  project  in  a com- 
puter retrieval  format. 
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The  geological  evaluation  done  by  the  Oil  and  Gas  Geology  Division 
will  be  the  framework  upon  which  all  other  portions  of  the  resource  in- 
ventory subproject  of  the  Eastern  Shale  Gas  Project  in  Pennsylvania  are 
based.  All  physical  characterization,  geochemical  characterization  and 
resource  assessment  projects  in  Pennsylvania  will  build  upon  the  initial 
framework  of  this  geologic  evaluation. 

During  the  past  year  several  objectives  of  the  Devonian  Shale  Project 
have  been  accomplished.  First,  a map  is  in  preparation  which  indicates  all 
wells  which  penetrated  the  Onondaga  and  all  wells  which  had  a reported 
show  or  production  of  natural  gas  from  the  Devonian  organic-rich  shales. 
All  the  known  production,  both  recent  and  old,  and  all  the  reported 
shows  from  the  shales  are  indicated  in  Figure  11. 

An  old  shale-gas  producing  area  is  indicated  along  Lake  Erie  in  the 
Erie,  North  East  and  Girard  fields.  Natural  gas  was  produced  from  low 
pressure  wells  in  these  fields  between  1821-1880,  and  historical  records 
indicate  similar  production  all  along  the  Lake  from  Dunkirk,  New  York, 
to  Sandusky,  Ohio.  The  field  outlines  are  taken  from  old  maps  and 
locations  or  drillers’  logs  are  not  available.  Because  the  gas  was  used 
locally,  the  fields  may  simply  define  major  population  areas  and  the  old 
production  may  actually  extend  all  along  the  Lake. 

Many  new  wells  also  had  gas  shows  in  the  Lake  Erie  area.  A recent 
shale  discovery  well  was  drilled  and  completed  in  1976  in  the  old  North 
East  field.  This  well,  the  Welch  Foods,  Inc.  #3  had  an  initial  potential 
of  12  Mcfgpd  before  fracture  and  150  Mcfgpd  after  fracture  with  an  80  lb. 
rock  pressure.  The  old  production  along  the  Lake  is  believed  to  have  been 
similar  to  the  production  from  this  well. 

The  second  area  with  numerous  shale-gas  shows  is  in  Beaver  County 
(Figure  11)  . In  this  area,  the  jpl  Metropolitan  Industries  well  was  com- 
pleted by  Quaker  State  in  May,  1975.  This  well  had  no  natural  open  flow; 
however,  after  fracture  it  had  an  initial  potential  of  150  Mcfgpd  with  a 
1150  lb.  rock  pressure. 

Other  than  along  Lake  Erie  and  in  Beaver  County,  most  of  the  shale- 
gas  showrs  are  reported  from  the  Marcellus.  No  commercial  production 
from  the  Marcellus  is  known,  but  the  shows  are  cpiite  widespread  through- 
out the  study  area. 

A drilling  depth  map  at  a scale  of  1:250,000  is  also  in  preparation. 
This  map  shows  the  outline  of  the  Devonian  sedimentary  basin  and  the 
contoured  depth  to  the  Onondaga.  The  map  will  show'  the  drilling  depth 
necessary  to  test  tire  organic-rich  shales  of  this  study  and  w'ill  help  in 
estimating  drilling  cost. 

In  addition  to  these  maps,  a series  of  nine  stratigraphic  cross  sections 
based  upon  gamma  ray  logs  have  been  constructed  for  the  study  area 
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(Figure  12)  . The  cross  sections  are  at  a scale  of  1"  ==  100'  and  provide  a 
framework  for  the  rock  units  between  the  Berea-Cussewago-Murrysville 
interval  which  is  approximately  the  Mississippian-Devonian  boundary 
and  the  top  of  the  Onondaga  of  Middle  Devonian  age. 

The  gamma  ray  log  on  which  the  stratigraphic  cross  sections  are  based 
is  a record  of  the  measurement  of  the  natural  radioactivity  of  the  rocks 
penetrated  by  the  bore  hole.  Nearly  all  of  the  gamma  radiation  encoun- 
tered in  the  earth  is  emitted  by  the  radioactive  isotope  potassium  of  atomic 
weight  40  (K40)  or  the  radioactive  elements  of  the  uranium  and  thorium 
series.  In  sedimentary  formations,  the  gamma  ray  normally  reflects  shale 
content,  because  K40  is  usually  more  concentrated  in  the  shale.  In  con- 
trast, clean  non-shaly  formations  usually  have  a very  low  level  of  radio- 
activity. Thus,  sandstones  can  be  differentiated  from  shales  on  the 
gamma  ray  log. 

Studies  of  uraniferous  shales  have  shown  that  dark-colored  organic- 
rich  marine  shales  have  a higher  than  average  uranium  content  as  com- 
pared with  lighter  colored  shales.  The  apparent  reason  for  this  empirical 
relationship  is  that  the  presence  of  organic  matter  in  the  sediment  causes 
preferential  precipitation  of  uranium  from  sea  water.  Thus,  relatively 
high  gamma  ray  responses  could  define  organic-rich  shales  with  high 
uranium  content. 

Formation  density  is  another  factor  which  has  an  important  effect  on 
the  gamma  ray  response.  Gamma  rays  are  gradually  absorbed  and  their 
energies  degraded  as  they  pass  through  rocks  and  the  amount  of  absorp- 
tion is  known  to  vary  with  rock  density.  Thus,  high  radioactive  responses 
may  reflect  low  density  which  could  be  caused  by  mineralogical  changes 
or  fracturing. 

In  this  study,  the  shales  which  are  called  black  or  organic  rich  are 
the  high  radioactive  zones  as  defined  by  the  gamma  ray  log.  It  is  believed 
that  this  response  is  due  primarily  to  high  organic  content  with  some 
possible  relationship  to  fractures.  It  is  also  known  empirically  that  there 
is  a direct  relationship  between  high  radioactivity  and  natural  gas  produc- 
tion from  shales  in  West  Virginia,  Kentucky,  Ohio  and  Pennsylvania,  and 
that  gamma  ray  log  responses  generally  can  be  correlated  to  lithic  changes 
observed  in  sample  descriptions.  The  sandstones  are  defined  in  this  study 
by  relatively  low  gamma  ray  log  responses.  Gamma  ray  logs  were  also 
employed  because  they  are  commonly  run  in  most  Pennsylvania  wells,  are 
readily  available,  and  can  be  interpreted  consistently. 

Figure  13  is  a generalized  stratigraphic  column,  and  Figure  14  is  a 
schematic  section  of  cross  section  C1-C3  (Figure  12)  . The  generalized 
section  and  the  schematic  show  the  major  subdivisions  of  the  Middle  and 
Upper  Devonian  as  defined  by  the  gamma  ray  logs  used  in  this  study. 
These  units  will  also  be  used  for  regional  mapping. 
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AGE 

ZONES 

UNITS 

SANDSTONE  NAMES* 

MISSIS- 

SIPPI 

Big  Injun 

Loyal hanna 

Big  Injun-Mountain 

Burqoon 

MIDDLE  AND 
LOWER 
P0C0N0 

Shenango,  Slippery  Rock,  Squaw 
Second  Gas 

Berea,  Cussewaqo,  Corry,  Knapp,  Murrysville 

Z 

C 
** — < 
z 
o 
> 
LxJ 
Q 

CC 

LlJ 

Cl. 

Cl. 

ZD 

D 

UPPER  SAND 
ZONE 

D 3 

Riceville  Shale  in  north-central  Pa. 
Venango  First,  Hundred  Foot,  Fifty  Foot, 
Gantz,  Drake,  Tuna 

Red  Valley,  Lytle,  Rosenberry,  White, 
Salamanca 

D 2 

Venango  Second,  Salt,  Upper  Nineveh,  Lower 
Nineveh,  Snee,  Shira,  Boulder 
Venango  Third  Stray,  Venango  Third,  Venango 
Fourth  (Fourth),  Venango  Fifth  (Fifth), 
Venango  Sixth  (Sixth),  Grey,  Black,  Green, 
Gordon  Stray,  Gordon,  McDonald  Fourth, 
McDonald  Fifth,  Knox  Third  Stray,  Knox 
Third,  Knox  Fourth,  Knox  Fifth,  Wolf 
Creek,  Clarion,  Byram,  Conewango,  LeBoeuf, 
Maqee  Hollow 

D 1 

Bayard 
Eli zabeth 

C 

SHALE  ZONE 

B 

MIDDLE 
SAND  ZONE 

B 4 

Warren  First 
Warren  Second 
Queen 

Glade,  Bradford  First,  Eighty  Foot, 
Clarendon  Strav 

B 3 

Clarendon,  Sugar  Run,  Watsonville,  Dew  Drop, 
Chipmunk,  Cherry  Grove,  Gartland,  Upper 
Ball  town,  Lower  Ball  town,  Speechley 

B 2 

Tiona,  Cooper  Stray,  Cooper 
Bradford  Second 
Klondike,  Harrisburg  Run 
Deerlick,  Sliverville 

B 1 

Bradford  Third 
Lewis  Run 
Upper  Kane 
Lower  Kane 
Sartwel 1 

B o 

LOWER  SAND 
ZONE 

.,  Has  kill,  Reily,  Elk 

n 1V1  e Humphrey,  Benson,  Alexander 

A 

SHALE  & 
SILTSTONE 
ZONE 

Zone  II  Facies  / 

— Second  marker  — (Facies  and  markers  represent  shales 

Zone  I Facies  / ray  logs) 

— First  marker  — 

Burkett  Black  Shale 

MIDDLE 

DEVONIAN 

TULLY 

Erosional  Unconformity  T , , . . 

„ _ in_northwest_Pa._  „ „ Tully  ^mestone 

HAMILTON 

w*  xy  v/\/\/  \_y  \y 

Driller's  Tully  (TCenterfi el d & Tichenor  of  N.  Y . )/ 

Mahantanqo 

Marcellus  Black  Shale 

ONONDAGA 

Onondaga  Ls  / Huntersville  Chert  / Selinsgrove  Ls 

/ / Needmore  Shale 

‘Placement  of  sand  names  refers  only  to  position  of  the  sand  in  area  where  it  was  first 
named  or  used. 


Figure  13.  Generalized  stratigraphic  column  Middle  and  Upper  Devonian 

of  western  Pennsylvania. 
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Figure  14.  Schematic  section  of  Middle  and  Upper  Devonian  rock  units. 

(For  location  of  cross  section  C1-C3  see  index  map.  Figure  12.) 


The  major  black  shale  units  defined  in  Pennsylvania  include  the 
Marcellus  facies,  the  zone  I facies,  and  the  zone  II  facies.  Minor  black 
shales  are  the  Burket  facies,  the  first  marker,  and  the  second  marker. 
Black  shale  units  were  designated  as  facies  if  the  unit  included  over  20 
feet  of  black  shale  and/or  was  geographically  persistent.  Black  shale  units 
were  designated  as  markers  if  they  included  less  than  20  feet  of  black 
shale  and/or  were  of  limited  geographic  extent. 

The  base  of  the  Hamilton  Group  is  the  base  of  the  section  studied  and 
is  the  datum  used  on  all  stratigraphic  sections.  The  base  of  the  Hamilton 
is  easily  defined  and  persistent  throughout  the  study  area.  The  Hamilton 
of  this  study  is  equivalent  to  the  Hamilton  of  New  York  and  the  Lower 
Olentangy  of  Ohio.  The  Hamilton  is  made  up  of  the  Marcellus  black- 
shale  facies  at  the  base  which  is  equivalent  to  the  dark-colored  shales  of 
the  Marcellus,  Skaneateles  and  basal  Ludlowville  of  New  York  State  and 
is  overlain  by  the  grey  shales  and  siltstones  of  the  Mahantango. 

The  Tully  limestone  is  above  the  Hamilton  and  its  top  marks  the  top 
of  the  Middle  Devonian.  The  Tully  is  a good  marker  except  in  north- 
western Pennsylvania,  where  it  is  apparently  truncated  by  an  uncon- 
formity. The  limestones  encountered  in  northwestern  Pennsylvania  are 
called  “Driller’s  Tully”  and  are  within  the  Hamilton  Group.  Apparently 
they  are  equivalent  to  the  Tichenor  and  Centerfield  limestones  of  New 
York  State.  The  Tully  is  the  lowest  major  carbonate  in  the  section  studied. 
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The  fine-grained  elastics  which  succeed  the  Tully  are  informally  des- 
ignated zone  A.  The  major  black  shales,  zone  I facies  and  zone  II  facies, 
and  the  minor  black  shales  which  are  the  Burket,  first  marker  and  second 
marker  are  subdivisions  of  zone  A.  These  black  shales  are  seen  to  grade 
lithologically  from  west  to  east  and  are  overlain  by  grey  shales  and  silt- 
stones  which  make  up  most  of  zone  A.  The  Burket  black  shale  directly 
overlies  the  Tully.  It  is  a relatively  thin  unit  but  is  regionally  persistent, 
and  is  approximately  equivalent  to  the  Geneseo  shale  of  New  York. 
The  first  marker  unit  of  this  study  is  a relatively  low  radioactive  zone, 
but  persistent  in  northwestern  Pennsylvania.  The  first  marker  is  approxi- 
mately equivalent  to  the  Middlesex  shale  of  New  York.  The  zone  I facies 
is  the  second  major  black  shale  unit  in  Pennsylvania.  It  is  also  a natural 
gas  producer  in  Beaver  County  in  the  Quaker  State  iil  Metropolitan 
Industries  well  (Figure  11)  . It  is  approximately  equivalent  to  the  Rhine 
Street  Shale  of  New  York.  The  second  marker  is  approximately  equivalent 
to  the  Java-Pipe  Creek  of  New  York.  The  rocks  from  the  base  of  the  zone 
II  facies  to  the  top  of  the  Hamilton  including  the  second  marker,  zone  I 
facies,  the  first  marker,  and  the  Burket  are  equivalent  to  the  Upper  Olen- 
tangy  of  Ohio.  The  zone  II  facies  is  the  third  major  black  shale  unit  in 
Pennsylvania.  This  unit  produced  gas  along  Lake  Erie  in  northwestern 
Pennsylvania  in  the  old  Erie,  North  East,  and  Girard  fields  and  in  a recent 
well,  the  Welch  Foods,  Inc.  # 3 (Figure  11).  The  zone  II  facies  is  approx- 
imately equivalent  to  the  Dunkirk  of  New  York  and  the  Lower  Huron  of 
Ohio  which  marks  the  base  of  the  Ohio  shale. 

Above  the  shales  and  siltstones  of  zone  A are  the  sandstones  of  the 
Upper  Devonian  which  are  the  traditional  oil  and  gas  reservoirs  of 
western  Pennsylvania.  The  first  sands  encountered  are  informally  des- 
ignated zone  Bo.  These  sands  are  stratigraphically  lower  than  sands 
which  are  normally  prospected  for  in  the  Upper  Devonian  oil  and  gas 
belt  of  Pennsylvania  and  are  found  only  in  the  eastern  part  of  the  study 
area.  Zone  B is  the  next  sand  zone  encountered  and  encompasses  sands 
from  the  First  Warren  through  the  Bradford  Group.  This  sand  is  an 
important  zone  of  oil  and  gas  production.  Zone  C is  a major  shale- 
siltstone  break  in  the  section  and  separates  zone  B sands  from  zone  D 
sands.  Zone  D includes  the  sands  from  the  Venango  through  the  Elizabeth 
and  is  also  an  important  zone  of  oil  and  gas  production.  In  the  eastern 
part  of  the  study  area  where  zone  G is  no  longer  identifiable,  sand  zones 
D,  B,  and  Bo  merge  and  are  grouped  into  one  combined  zone. 

The  defined  sandstones  are  believed  to  be  true  lithic  subdivisions.  Sand 
zones  D-B-Bo  are  discernable  from  the  shale  and  siltstone  zones  G and 
A.  The  unit  divisions  B1-B2-B3-B4  and  D1-D2-D3  within  these  sand 
zones  are  interval  divisions  of  the  zones  based  upon  the  position  of  known 
producing  sands  which  were  first  named  by  oil  and  gas  drillers  (Figure 
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13)  . The  placement  of  the  sand  refers  only  to  the  position  of  the  sand 
in  the  area  where  it  was  first  named  or  used. 

The  upper  limit  of  the  study  is  at  the  Mississippian-Devonian  contact. 
This  time  boundary  is  difficult  to  pick  in  the  subsurface,  because  there  is 
no  lithologic  break  at  the  boundary.  The  same  depositional  systems 
operated  from  Upper  Devonian  into  Mississippian  time.  The  contact  is 
placed  at  the  base  of  one  of  the  following  sands:  The  Berea-Cussewago- 
Corry-Knapp-Murrysville.  Although  these  sands  are  not  exactly  correla- 
tive, their  position  marks  what  is  called  the  “traditional”  Mississippian- 
Devonian  boundary.  In  north  central  Pennsylvania,  a shale  or  siltstone 
is  commonly  present  below  the  Mississippian-Devonian  boundary  and 
above  the  first  sandstones.  This  local  unit  is  the  Riceville  (Figure  14)  . 

With  the  completion  of  the  gas-show  map  and  the  stratigraphic  frame- 
work, two  of  the  objectives  of  the  study  will  be  completed.  In  the  coming 
year,  additional  wells  will  be  tied  to  the  stratigraphic  framework  and 
data  collected  for  mapping  of  the  defined  units.  This  will  include  distribu- 
tion and  thickness  maps  of  the  various  facies  and  zones  and  a subsurface 
structural  picture  provided  by  a series  of  contour  maps  using  various 
defined  units  as  mapping  data. 

ERDA  is  also  planning  to  core  several  wells  in  Pennsylvania.  The 
exact  number  and  location  of  these  wells  is  unknown  at  this  time.  These 
cores  will  be  used  for  physical,  mineralogical  and  geochemical  studies, 
and  this  data  will  be  integrated  with  stratigraphic  information  in  resource 
assessment  studies.  ERDA  is  also  negotiating  with  Peoples  Natural  Gas 
Company  to  participate  in  stimulation  of  Devonian  Shales  in  Peoples’  #1 
Fleck  well  in  Mercer  County  (Figure  11)  . This  well  has  log-indicated  gas 
intervals  in  the  zone  I facies.  Successful  completion  of  this  well  would 
make  it  the  third  producing  shale  well  recently  completed  in  Pennsylvania. 

The  Pennsylvania  Geological  Survey  is  contracted  to  complete  its  phase 
of  the  project  in  November  of  1978.  The  end  product  should  show  the 
extent,  thickness  and  regional  structural  setting  of  Middle  and  Upper 
Devonian  organic-rich  shales  above  the  Onondaga.  This  information  will 
be  combined  with  information  from  core  characterization  work  by  the 
U.  S.  Geological  Survey  to  make  an  estimate  of  the  resource  potential  of 
these  shales.  We  believe  this  information  together  with  technological 
developments  will  make  these  presently  marginal  economic  resources 
more  attractive  to  oil  and  gas  operators  and  an  important  natural  gas  !{ 
resource  for  Pennsylvania. 
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PART  IV.  SUMMARIZED  RECORDS  OF  DEEP  WELLS 

REPORTED  IN  1976 

The  information  in  the  following  tables  has  been  compiled  mainly 
from  drillers’  logs  and  location  plats  received  from  the  Oil  and  Gas  Divi- 
sion of  the  Bureau  of  Land  Protection  and  Reclamation.  Other  sources 
are  Petroleum  Information  Corporation  (PI) , geophysical  logs  received 
by  the  Pennsylvania  Geological  Survey,  and  personal  communications 
with  oil  and  gas  operators.  The  identification  numbers  in  Table  14  refer 
only  to  well  location  numbers  on  Figure  4 of  this  report.  The  more 
significant  numbers  are  the  permit  numbers  by  which  the  wells  are  hied 
with  the  Bureau  of  Land  Protection  and  Reclamation  and  the  unique 
quadrangle  numbers  by  which  the  Survey  hies  the  wells  and  locates  them 
on  15-minute  quadrangle  maps. 

A single  asterisk  appearing  on  a record  indicates  that  all  formation 
tops  and  total  depths  were  picked  from  a geophysical  log.  A record 
without  an  asterisk  means  that  the  formation  tops  and  total  depths  are 
from  the  drillers’  log  or  PI.  Where  a double  asterisk  appears,  the  ly2- 
minute  quadrangle  name  and  location  are  given.  These  tables  are  listed 
alphabetically  by  county  and  by  name  of  well. 

The  producing  depth  record  still  stands  at  11,458  feet  in  the  Tuscarora 
(Lower  Silurian)  sandstone,  while  the  drilling  depth  record  was  estab- 
lished by  the  No.  1 Leonard  Svetz  by  Amoco  Production  Company  in 
Somerset  County  early  in  1975  when  the  well  was  completed  at  a total 
depth  of  21,460  feet  in  the  Upper  Cambrian. 


Table  14.  Summarized  Record  of  Deep  Wells  Reported  in  1976 


44 


OIL 


AND  GAS  DEVELOPMENTS  IN 


1976 


Clinton 

20188 

OER 

Forests  & Waters 
RU-522 

Consol . Gas 
Supply  Corp. 

Leidy 

Renovo  West 
B 230 

<+-  o 

CO 
O o 
ir>  <— 

<3- 

10,700  ft.  W 
77°50‘ 

6-14-75 

1573  GR 

*5370-5492 

6183-6198 

6198-6228 

6240 

Oriskany 

39,382  Mcf 
20,731  Mcf  AF 
3950  psi/72  hrs. 

72 

Clearfield 

20609 

Guy  Ross 
#1 

Consol . Gas 
Supply  Corp. 

Huston 

Penfield 
B 284 

O *3- 

3 

O 

in  ex) 
co  r-. 

9-15-76 

2323  KB 

00 

6362- 

6376- 

6425- 

Ol 

in 

6573- 

6630- 

in 

in 

Sal ina 

12  Mcf  Nat. 
215  Mcf  AF 
2850  psi/72  hrs. 

69 

Clearfield 

20586 

James  Mitchell  Est 
#3,  WN-1478 

Consol.  Gas 
Supply  Corp. 

Bell 

Curwensvi 1 le 
A 5 

<*-  o 
o 
O o 
O r— 
r-^  *3- 

-4-  o 

o o 
O CO 
cm  r~- 

12-22-75 

CD 

*3- 

*3- 

00 

*6554-6714 

7254-7272 

7272-7348 

7348-7353 

7353- 

7456 

Helderberg 

> 

*->  U-  x 
U <t 
Z <3 

o S ^ 
e:  v 

Ol  c 
o «u- 
moici 
a 
c* 

" 1 

Clearfield 

20587 

Kewanee  Oil 
WN- 1477 

Consol . Gas 
Supply  Corp. 

Penn 

Curwensvi lie 
A 4 

co 
• o 

-M  O 
o *=r 

3 

■M  O 

O CO 
o r^. 
cn 

ID 

1-15-76 

2050  KB 

o 

r-» 

in 

co 

in 

7587-7606 

7606-7662 

r-^ 

in 

in 

CM 

m 

7667- 

7781 

Helderberg 

.c 

<t  a 
z ^ 

ur  * 
s „ c 

^ ^ s 1 

68 

Clearfield 

20607 

Mary  K. 
Harris 

Consol . Gas 
Supply  Corp. 

Brady 

Penfield 
G 285 

*+-  in 
O o 

CTi 

CM 

3 

4-*  - 
<4-  O 
O O 

in  co 
in  i-- 

m 

m 

1872  KB 

CM 

co 

in 

CM 

o 

in 

* 

7430-7449 

7450-7509 

o 

r>» 

7513- 

7541 

Helderberg 

179  Mcf  Nat. 
975  psi/96  hrs. 

- 

Clearfield 

20582 

Green  Glen  #2 
WN- 1455 

Consol . Gas 
Supply  Corp. 

Sandy 

Penfield 
0 283 

• O 
O «3- 

CNJ 

3,900  ft.  W 
78°40' 

10-22-75 

1627  KB 

CM 

CO 

co 

in 

in 

* 

7340-7356 

7356-7419 

7419-7450 

7450-7561 

7561 

Helderberg 

730  Mcf  Nat. 
1303  psi/14  days 

09 

Clarion 

20615  j 

Q TU 

TJ  >, 
c ai 

fO  L 

Peoples  Natural  i 
Gas  #5078 

Salem 

Foxburg 
B 3 

CO 
O O 

3 

O o° 
in  oi 
o r~- 
CJi 

8-28-76 

CO 

Oi 

*4938- 

5233- 

Absent 

5312- 

5409 

0) 

<u 

XI 

ai 

SSG 

Abandoned 

L 19  ! 

Clarion 

20592 

John  J. 
Howard  #1 

Peoples  Natural 
Gas  #5041 

Salem 

Foxburg 
B 2 

O o~ 
ro  , — 

3 

CD 
O o 
O Ol 

CM 

3-4-76 

s 

CM 

5423- 

Ol 

5642- 

6614- 

6744- 

7130- 

7236- 

7333- 

7433 

Queenston 

SSG 

Abandoned 

Beaver 

20054  | 

Metropolitan  j 
Brick  #1 

Quaker  State  Oil 
Refining  Corp. 

Dari ington 

Columbiana 
I 5 

U-  o 

O o 
CM  5 

3 

*4-  O 
O o 
O O 
CM  CO 

2-6-75 

960  KB 

*4114-4126 

4271-4425 
Bois  Blanc  eq. 
4425-4478 

4478-4528 

4528-4670 

4670-4788 

4788-5824 

5824-6143 

6143-6350 

6350-6560 

6560- 

9999 

Queenston 

127  Mcf  AF 
1 1 300  psi/48  hrs. 

Armstrong 

21695  | 

u 
• Ol 
i_>  > 

o 
■ c 

o 

Westrans 
Petroleum,  Inc. 

Kiskiminetas 

Elders  Ridge 
0 53 

•4-  O 
O o 
O O 
O «3- 
O 

3 

O 

in  cn 

CM 

CM 

CD 

iC 

CO 

*6734- 

7249- 

7265- 

7416-7426 

7426- 

7533 

Helderberg 

XI  I 

c 1 

CD  O II 
co  X)  II  ‘ 

cO  C Jj  . 
D ]' 

| MAP  NUM8ER 

COUNTY 

Permit  Number 

NAME  OF  WELL 



OPERATOR 

TOWNSHIP 

QUADRANGLE 

liJ 

O 

3 

< 

LONGITUOE 

DATE  COMPLETED 

2 

O 

< 

> 

_J 

| TULLY 

LIMESTONE 

cr 

X 

<_> 

OR  ISKANY 

HELDER  BERG 

KEYSER-BASS  ISLAND 
SAUNA 

GUELPH-LOCKPORT 

BLACK  WATER 

CLINTON 

IRONDEQUOIT 

MEDINA 

WHIRLPOOL 

QUEENSTON 

TOTAL  DEPTH 

DEEPEST  FORMATION  REACHED 

RF<;ill  T 

ONONDAGA 

SUMMARIZED  RECORDS 


45 


Table  14.  (Continued) 


46  OIL  AND  GAS  DEVELOPMENTS  IN  1976 

Erie 

20392 

C.  L.  & W.  D. 
Boothby  #1 

Flanigan 

Brothers 

Springfield 

Girard  A 457 
**E.  Springfield 

■ o 

4->  CO 

o in 

O o 
VO 

3 = 
O 
• o 

CM 
o O 
O CM 
c-~  CO 

11-28-75 

827  OF 

~ 

CM 

VO 

CO 

CM 

2913- 

Cabot  Head  2994- 
3072- 

o 

CO 

o 

o 

vo 

Queenston 

200  Mcf  AF 
700  psi/48  hrs. 
Development 

Rnchnol I - 

Crawford 

20470 

Robert  M. 
Wood,  Jr.  #1 

Meridian  Oil  & 
Gas  Enterprises 

Sumnerhi 1 1 

Linesville 
C 57 

V*-  VO 

O o 
O r— 
r-  «3- 

3 

O o~ 

o o 
co  co 
m 

12-27-74 

co 

CM 

5° 

*3- 

VO 

CTv 

O' 

CO 

CO 

VO 

CO 

CO 

CO 

4011- 

Cabot  Head  4131- 
4190- 

VO 

CTV 

*3- 

o 

CO 

CM 

Queenston 

5 BBLS  AF 
1075  psi/24  hrs 
100  Mcf ^AF 

Crawford 

20471 

Helen  Webb 
#3 

Meridian  Oil  & 
Gas  Enterprises 

Summerhi 1 1 

Linesville 
C 58 

n-  lO 
o o 

o ^ 

LO 

3 
O o 

o o 
cn 

VO 

CO 

1344  KB 

*2742-2898 
Bois  Blanc 
2898-2964 

Absent 

Absent 

2964-3015 

3015-3668 

3668-3950 

3950-4030 

4030-4220 

4212-4220 

O 

CM 

CM 

CO 

Queenston 

20  BBLS  AF 
1100  psi/24  hrs. 
100  Mcf  AF 

VO 

in 

Crawford 

20446 

Ray  Tobin 

#1 

N-Ren 

Corporation 

Venango 

Cambridge  Springs 
H 32 

VO 

V*-  O 

O O 
O — 
r-'  «a- 

Cn 

3 

>4-  VO 

O 
O O 
o o 
co  co 
CM 

i'-. 

co 

1177  KB 

o 

CM 

O 

2634-2860 

2860-2864 

2864-2900 

2900-3190 

3190-3450 

3450-3670 

a 

CC 

co 

*3- 

a 

3882-4063 

4055-4063 

CO 

VO 

O 

*3- 

o 

*3- 

Queenston 

830  Mcf  AF 
1050  psi/48  hrs. 
Extension 

K 

Crawford 

20500 

John  F.  Tobin 
#1 

Van  Raalte  Oil 
Company 

Venango 

Cambridge  Springs 
H 33 

**-  O 
VO 
O o 
O 

5,300  ft.  W 
80°05' 

3-16-76 

CO 

*2405-2480 

2604-2770 

o 

CO 

o 

2780-2970 

2970-3172 

3172-3416 

3416-3630 

a 

co 

co 

CO 

3842-4031 

4022-4031 

o 

CM 

O 

Queenston 

2,200  Mcf  AF 
1221  psi/48  hrs. 
New  Field  Wildcat 

Crawford 

20445 

Edmund  Styborski 
#1 

N-Ren 

Corporation 

Cambridge 

Cambridge  Springs 
I 31 

to 

*4-  O 
O O 

o r— 

cn  «a- 
cn 

14,100  ft.  W 
80°00‘ 

3-15-74 

CO 

*2752-2830 

— 

2956-3173 

3173-3190 

3462-3786 

3786-3996 

4194-4202 

4228-4414 

4403-4414 

1 

fv! 

*3" 

Queenston 

Dry 

New  Pool 
Test 

Crawford 

20499 

o 

i- 

CL 

<D 

E 

3 

Meridian  Oil  & 
Gas  Enterprises 

Spring 

Girard  I 458 
**Conneautvil le 

CO 

o 
O r-. 

O-l  <3- 

6,950  ft.  W 
80°17‘ 30" 

VO 

VO 

1318  K8 

O 

CM 

O 

CM 

2685-2860 

o 

o 

VO 

CO 

3920-3930 

3990-4140 

4130-4140 

o 

•3 

c-2 

Queenston 

100  Mcf  AF 
975  psi/24  hrs. 
20  BBL  AF 

Crawford 

20453 

Kebert  Dev . , 
Incorporated  #10 

N-Ren 

Corporation 

Greenwood 

Meadvi lie 
G 40 

s 

O O 
O r- 
VO 

3 

£ O 
O 0~ 

io  o 
cn  co 

CO 

*3 

O 

CO 

CO 

CO 

o 

VO 

VO 

3284-3482 

3482-3493 

*3 

4214-4430 

4632-4638 

4686-4882 

4866-4882 

co 

co 

CO 

cn 

Queenston 

765  Mcf  AF 
1396  psi/48  hrs. 
Development 

Crawford 

20440 

Kebert  Oev. , 
Incorporated  #8 

N-Ren 

Corporation 

Greenwood 

Meadvi lie 
G 39 

O o° 
CM  «3- 
Cvj 

12,400  ft.  W 
80° 10' 

3-13-74 

1323  KB 

*3214-3258 

3377-3571 

3571-3581 

VO 

CO 

2 

CO 

o 

VO 

4735-4740 

4788-4982 

4968-4982 

co 

cn 

*3 

a> 

Queenston 

1 ,649  Mcf  AF 
1000  psi/90  days 
Development 
; ■—  - 

Crawford 

20437 

| Kebert  Dev. , 
Incorporated  #6 

N-Ren 

Corporation 

Greenwood 

Meadvil le 
G 37 

CO 

O o 
VO  *3- 

3 

>4-  O 

o o” 
vo  O 
VO  CO 

12-13-75 

CO 

CO 

o 

O 

41 

3230-3425 

1 

VO 

■3 

CM 

CO 

O 

CO 

CT> 

co 

[ 

4577-4583 

4629-4826 

4809-4826 

VO 

CO 

cn 

CO 

Queenston 

1 ,421  Mcf  AF 
1258  psi/90  days 
Development 

— 

| MAP  NUMBER 

COUNTY 

Permit  Number 

NAME  OF  WELL 

CE 

0 
< 
n 

UJ 

01 

o 

TOWNSHIP 

I QUADRANGLE 

LATITUDE 

LONGITUDE 

j DATE  COMPLETED 

Z 

O 

< 

> 

-J 

Z> 

LIMESTONE 

CL 

i 

o 

>- 

Z 

< 

* 

l/) 

OL 

o 

HELDERBERG 

o 

z 

< 

«/> 

VO 

CO 

CD 

cr  < 
>-  _j 

UJ  < 
CO 

GUELPH-LOCKPORT 

BLACK  WATER 

CLINTON 

IRONDEQUOIT 

MEDINA 

WHIRLPOOL 

QUEENSTON 

TOTAL  DEPTH 

DEEPEST  FORMATION  REACHED 

-i 

■D  j 

C/1  i 

CE 

ONONOAGA 

SUMMARIZED  RECORDS 


47 


CO 

CO 

ro 

o 

t. 

J.  M.  & S.  Snyder 
H 1 

Flanigan 

Brothers 

Springfield 

Girary  B 453 
**E.  Springfield 

£ £ 
O P- 

CM  O 

- o 

O 

3 

■VJ  C3 
O Cs 

VO  CO 

1-14-76 

874  DF 

O 

00 

2601- 

c 

CT 

CS 

3017- 

Cabot  Head  3104- 

T177. 

3190- 

3199 

Queens  ton 

90  Mcf  AF 
1020  psi/72  hrs . 
Development 
Bushnel 1 - 
Lexington 

Erie 

20389 

Robert  & Bessie 
Pettis  #1 

Flanigan 

Brothers 

Springfield 

Girard  B 454 
**E.  Springfield 

c 

O VO 
ID  o 
VO  >— 
CT 

6,900  ft.  W 
80°22 1 30" 

1-26-76 

847  DF 

*1758- 

CM 

a 

CT 

cs. 

2975- 

Cabot  Head  3062- 
313ft- 

3150- 

3185 

Queenston 

800  Mcf  AF 
1000  psi/48  hrs. 
Development 
Bushnel 1- 
Lexington 

Erie 

20374 

Francis  Kuhns 
#1 

Miltona  Gas 
Company 

Elk  Creek 

Girard  E 450 
**Conneautvi 1 le 

vn 
O o 

o 
O CM 
O O 
ID  O 

CM  °° 

11-13-74 

1058  KB 

*1962-1994 

o 

CM 

o 

CO 

CO 

CO 

3014- 

3348- 

3376- 

Cabot  Head  3474- 
3549- 

3554- 

3604 

Queenston 

Approximately 
100  MCFGPD 
Development 
Lundys  Lane 

< 

Erie 

20393 

Edward  G.  Kruse 
# 1 

Flint  Oil  & Gas 
Incorporated 

Fairview 

Erie 
G 124 

O 
O o 
O CM 

CM 

10,900  ft.  W 
80°10' 

6-21-76 

960  KB 

*1647-1702 

1867-2150 

2150-2160 

2160-2262 

2262-2717 

2717-2928 

3014-3036 

3036-3212 
Cabot  Head  3120- 
3203-3212 

3274 

Queenston 

NS0G 

Abandoned 
Deeper  Pool 
Wildcat 

Erie 

20384 

Walter  & Mary 
Koby  #4 

Minnesouri  Oil  & 
Gas  Company 

Conneaut 

Girard  E 451 
**Conneautvi 1 le 

8,500  ft.  S 
41°  52'  30" 

8,350  ft.  W 
80°20' 

10-11-75 

1105  KB 

o 

CM 

O 

co 

o 

2253-2512 

2512-2520 

3097- 

3437- 

3466- 

Cabot  Head 
3555- 

3619 

Cabot  Head 

28  Mcf  AF 
1100  psi/34  hrs. 

Lundys  Lane 
•xt.  Whirlpool  and 
)ueen.  not  reached 
irill-pipe  broke. 

Erie 

20404 

Fairview 
Nurseries  #1 

FI int  Oi 1 & Gas 
Incorporated 

Fa i rview 

Erie 
G 125 

**-  VO 

o 

O o 
O CM 

•*-  o 
O o~ 

o o 
co  co 

10-25-76 

935  KB 

*1502- 

1768- 

o 

vO 

O 

CM 

O 

CM 

CO 

CM 

2926- 

2950- 

3114- 

3124- 

3172 

Queenston 

NS0G 

Abandoned 
Deeper  Pool 
Wildcat  t 

Erie 

366 

Fred  Edickes 

n 

Meridian 

Exploration  Corp. 

North  East 

North  East 
F 34 

.OLoZfr 
S '44  056 

19,300  ft.  W 
79°45 1 

g 

1427  KB 

VO 

CM 

CO 

O 

CM 

CM 

O 

CO 

CM 

o 

CM 

2950- 

3265- 

3310-3455 

3440-3455 

3455- 

3517 

Queenston 

2,000  Mcf  AF 
950  psi/36  hrs. 
Development 
Bull 

Reservoir 

Erie 

20391 

Diplacido- 
Pryately  01 

Flanigan 

Brothers 

Springfield 

Girard  B 456 
**E.  Springfield 

*4  S 

VO  ' — 
' 

3 

• O 
+J  ro 

O CM 
O o 
VO  O 

00 

11-25-75 

o 

CO 

CO 

CO 

o 

00 

3002- 

3030- 

3197- 

3207 

Queenston? 

250  Mcf  AF 
1020  psi/72  hrs. 
Development 
Bushnel 1 - 
Lexington 
Pool 

Erie 

20402 

Joyce  J. 
Carpenter  01 

| Eralco  Natural 
Gas  Development 

Conneaut 

Girard  B 460 
**E.  Springfield 

• o 

n 

O VO 
CM  ° 

3 

• O 
*J  ro 

O CM 
— O 

10-23-76 

881  KB 

*1672-1704 

1855-2102 

2102-2194 

2194-2718 

2718- 

2952 

2952-3083 

3054-3083 

3083-3256 
Cabot  Head  3168- 
3240-3256 

3256- 

o 

CM 

Queenston 

3,100  Mcf  AF 
950  psi/7  days 
Development 
Bushnel 1- 
Lexi ngton 
Pool 

Erie 

20401 

-iC 

o 

o 

l_ 

CD 

O. 

Eralco  Natural 
'Gas  Development 

I 

Girard  B 459 
**A1 bion 

J o 

O vO 
CD  i— 

fM*  ^ 

3 _ 

• O 

*•“ * o 
o 

O CM 

cr>  o 

vo  00 

10-22-76 

878  KB 

Ch 

S 

* 

CO 

CTv 

CM 

vO 

VT 

CO 

2098-2184 

2184-2708 

co 

o 

O O 
m r~> 

CM  vo 
sr  <j 

CT  o 

3073-3246 
Cabot  Head  3160- 
3230-3246 

I 

i 

3295 

Queenston 

3,400  Mcf  AF 
920  psi/7  days 
Development 
Bushnel 1 - 
Lexi ngton 
Pool 

COUNTY 

Permit  Number 

—1 

$ 

IL. 

O 

2 

< 

2 

OPERATOR 

TOWNSHIP 

QUADRANGLE 

LATITUDE 

LONGITUOE 

DATE  COMPLETED 

ELEVATION 

_J 

3 

2 

e 

CO 

2 

< 

c. 

< 

c 

2 

C 

2 

C 

CE 

X 

ORISKANY 



HELDERBERG 

o 

z 

< 

— 1 

co 

< 

CD 

tr  <j 

£ ? 
>-  _i 
UJ  < 
2E  CO 

GUELPH-LOCKPORT 

BLACK  WATER 

CLINTON 

IRONDEQUOIT 

MEDINA 

WHIRLPOOL 

QUEENSTON 

TOTAL  OE  PTH 

DEEPEST  FORMATION  REACHED 

RESULT 

Table  14.  (Continued) 
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OIL  AND  GAS  DEVELOPMENTS  IN  1976 


n 

Jefferson 

21285 

R.  & P.  Coal  Co. 
WN- 1518 

Consol . Gas 
Supply  Corp. 

McCalmont 

DuBois 
G 43 

20,350  ft.  S 
41 °05' 

1 ,300  ft.  W 
78°55' 

8-4-76 

1634  GR 

*6526-6644 

7066-7082 

7084-7159 

7161-7170 

7171- 

7264 

Helderberg 

co 
•*-  o- 
o ^ 

z:  •- 

r-.  Q. 
co 

CM  o 
in 

CD 

s 

Jefferson 

21213 

01 ie  Morris 
#1 

Consol . Gas 
Supply  Corp. 

Oliver 

Smicksburg 
C 39 

Vt-  O 
o 
O o 

av 

3 

H—  O 
O 
O o 
lO  CD 
•—  r>- 

11-25-75 

1639  KB 

*6366-6487 

6890-6909 

6909-6991 

6995-7000 

7000- 

7127 

Helderberg 

411  Mcf  AF 
1002  psi/48  hrs . 

Indiana 

23421 

Theodore  Smith 
#1 

Felmont  Oil 
Corporation 

Pine 

Barnesboro 
E 35 

CO 

- 

<4-  O 

O o 
OJ  o 

CD 

3 

v*-  O 
CO 
CO  o 
r-  r2 

8-17-76 

1891  KB 

*7365-7390 

8142-8155 

8155-8254 

8254-8271 

8271- 

8360 

Helderberg 

1 ,600  Mcf  AF 
3110  psi/5  days 

vO 

Forest 

21250 

a> 

S-  1 

o •— 

> =*t 
OJ 

Quaker  State  Oil 
Refining  Corp. 

Kingsley 

Tidioute 
I 11 

7,350  ft.  S 
41  0 35 ' 

3 

O o 
O CD 
CD  r— 

3-12-75 

1562  KB 

4440-4490 

4762-4805 

4805-4815 

4815-5035 

5035-5800 

5800-6195 

6195-6315 

6238-6270 

6318-6445 

6420-6445 

6445- 

6484 

Queenston 

SS0G 

New  Field 

co 

VO 

Forest 

21342 

65-DJV 
Tract  5212 

John 

Vertul lo 

Kingsley 

Tidioute 
I 10 

O o 
o »— 
co 

3 

O o 
O CD 
CD  c- 

CD 

12-1-75 

co 

*4358-4411 

1 

4674- 

4732-4736 

4736- 

4820- 

5686- 

5957- 

6134- 

6147- 

6320- 

6417 

Queenston 

25  Mcf  AF 
30  psi/48  hrs. 

Erie 

20403 

Charles  & Myrtle 
Wilson  #1 

Eralco  Natural 
Gas  Development  ! 

Conneaut 

Girard  B 461 
**Albion 

• o 

+J  CO 

o m 
o o 

CO 

8,400  ft.  W 
80°20' 30" 

10-23-76 

co 

CO 

CO 

co 

*1658-1686 

1839-2097 

2097-2102 

2102-2170 

2170-2707 

2707- 

2940 

2940-3042 

3042-3069 

3069-3154 
Cabot  Head  3154- 

3188 

Cabot  Head 

2,800  Mcf  AF 
917  DSi/7  days 

Erie 

20390 

William  & Evelyn 
White  #1 

Flanigan 

Brothers 

Springfield 

Girard  B 155 
**E.  Springfield 

CO 

4->  5o 

O CO 
vO  <— 
VO 

3 _ 

jo 

CM 
O CM 
O O 

CO  o 

VO 

CO 

843  DF 

*1773- 

2609- 

2939- 

2965- 

Cabot  Head  3046- 
3124- 

3137- 

3154 

Queenston 

U 

£ 

u. 

< CV. 
D- 

M 1/ 

c 
o 
o c 
c 

Erie 

20400 

Welch  Foods 

n 

Welch  Foods, 
Incorporated 

North  East 

North  East 
B 37 

15,800  ft.  S 
4 2 0 1 5 1 

3 

-*->  - 
v*-  O 

O o 
O <D 

10-19-76 

784  DF 

2481-2653 

6692 

Queenston? 

485  Mcf  AF 

Erie 

20399 

Welch  Foods 

m 

Welch  Foods, 
Incorporated 

£ 

o 

North  East 
B 36 

V*—  CO 

O o~ 
VO  CM 

co  ■a- 

VO 

v*-  O 
CO 
O o 
VO  CD 

CO 

VO 

r^- 

vo 

co 

2 

o 

CO 

2539-2679 

2762 

Queenston? 

| 329  Mcf  AF 

Erie 

20387 

Joseph  & Mary 
Washnock  #1 

Flanigan 

Brothers 

Springfield 

Girard  A 452 
**E.  Springfield 

co 
• o 

4~>  CO 

O CO 
CO  . — 

3 
• O 

4-»  O 

O CM 
O o 
CD  O 
-CO 
CO 

vo 

o 

CM 

o 

CO 

*1679- 

vn 

CM 

2856- 

2882- 

Cabot  Head  2954 - 
3043- 

o 

o 

CO 

3092 

Queenston 

| 100  Mcf  AF 

| MAP  NUMBER 

"1 

z 

£ 

CL 

z 

3 

o 

<_> 

NAME  OF  WELL 

OPERATOR 

TOWNSHIP 

QUADRANGLE 

LATITUDE 

LONGITUDE 

O 

h- 

_J 

a. 

5- 

O 

<_> 

UJ 

< 

Q 

ELEVATION 

TULLY 

UJ 

z 

o 

f — 
ID 

5 

| CHERT 

OR  ISK  ANY 

HELDERBERG 

KEYSER-BASS  ISLAND 
SALINA 

GUELPH-LOCKPORT 

BLACK  WATER 

CLINTON 

IRONDEQUOIT 

MEDINA 

WHIRLPOOL 

QUEENSTON 

TOTAL  DEPTH 

DEEPEST  FORMATION  REACHED 

it 

SUMMARIZED  RECORDS 
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